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Section I

GENERAL

1. PURPOSE: The purpose of this Wartime Requirements for Ammunition,
Materiel, and Personnel (WARRAMP) Materiel Postprocessor (MPP) Programmer's
Maintenance Manual (PMM) is to document, describe and illustrate the WARRAMP
MPP at a sufficient level of detail so that programmers charged with the system's
maintenance can quickly understand the purpose and operation of the system,
isolate problems or areas which require modification, make corrections and put
the system back into operation. Documentation for each of the 19 utility
programs which constitute the MPP includes, a description, purpose and organiza-
tion of the utility, a flow chart, example program listings, a discussion of the
input and outputs used by the utility with examples of each, a variable dictionary
which identifies and describes each of the variables used in the utility, a discujs-
sion of the environment in which the utility operates and the maintenance proce-
dures to be followed.

2. STANDARDS: As noted in the previous paragraph, the MPP consists of 19
individual computer programs. For the most part, FORTRAN IV is the standard
programming language used, as can be seen from Table 1.2.1. However, several
utilities have used ASCII FORTRAN, two in FORTRAN II, and in one case
SIMSCRIPT 11.5 within CAA. These utility programs have evolved over several
years with the evolution and growth of the AMMO-RATES methodology and the
WARRAMP methodology.

Recompilation of the MPP programs will require the use of the different
compilers in the computer system library as follows:

FORTRAN IV and V @ FOR, options SI, RO
ASCII FORTRAN @ FTN, options SI, RO
SIMSCRIPT 11.5 @ SIM25, :,ptions SI, RO

Refer to UNIVAC PLblication (UP) 8244.1, the ASCII FORTRAN Programmers
Reference Manual; or UP 4060, the FORTRAN V (and IV with extensions) Pro-
grammers Reference Manual; or the SIMSCRIPT 11.5 User's Manual for the
UNIVAC 1100 Series Computer Systems for the specific compiler options, re-
compilation procedures, and compiler error diagnostics. In the notation above SI
refers to the Source-code input file-name, element-name. RO refers to the
Relocatable Object code program elements. After re-compilation, the object
code must be collected into an executable program by employing the @MAP
system processor.

In general these utilities produce one output file (element). This file is normally
given the same title as the utility which produced it. For example, the RAM/-
MATRIX output file is produced by the RAM/MATRIX utility. For the most part
variable names used within the utilities are given self-explanatory names. How-
ever, in all cases in this document a variable dictionary is provided for each
utility. In many cases arrays or matrices are used to ho!d data read into the
utility from input files. This feature centralizes the reading of data within the
utility. Similarly, data written into output files can normally be found to initially

!1



reside in arrays.

Thie data formats for the filos are discussed in Volume I of this set; therefore: they
are not repeated in this volume. The programmer should refer to volume I fhr the.
information.

3. PRO3ECT REFERENCES: Project referenc es can be found in Appendix A.
This documentation effort was achieved throuir., contractor support to USACAA,
by CACI, Inc., under contract MDA903-80-D-O668. The Contracting Officers
Technical Representative (COTR) was Mr. Hugh 3ones, Models Group,
Methodology and Computer Support Directorate, USACAA. This manual is one of
a series to document the WARRAMP Methodology's computer software. Volume I
of the series contains the user's portion of the instructions on this software.

4, TERMS and ABBREVIATIONS: Terms and abbreviations are used through-
out to facilitate communications of sets of words (acronyms) and analytical
expressions common to the rmethodology and military operations research. A
complete listing may be found in Appendix B of this manual. In addition, the full
statement of the expression followed by the acronym or term in closed parenthesis
is used throughout the manual on the first oc'curenre of its use.

2
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COMPILER REQUIREMENTS

Programming Language

------ FPORTRAN------

UTILITY IV VASCII* SIMSCRIPT 1I. 5,*

ELCON XI WIMP
LEA/TAPE X

ITMID/TEMP X

ITMID/REC-A

TOE/I 5TRurn 
x

SCRUB/TOE XI

TOE/ ADD-.PLTS x

RAM/MATRIX
TOTAL/UNITS X

TOTAL CATEGORY X

SEARCH/ENGiAGEREP X

CEM/DATA X

CEM/LOSSES X

COUNT/DIVISIONS X

CONTROL/COMPILER X

FIN AL/REPORT x

WIMP/TrOE-IN X

WI~/LSCIIRFOTRAN LEVEL 9 COMPILER INSTALLED~ CAA, 2 APRIL 81

SIMSCRIPT 11.5 VERSION 7.0 INST ALLE.D JULY, 1981

Table 1.2.1

3



I

i

I

11115 PAGE IS INTENTIONALLY LEFT BLANK I
I

H

4

-� S -
� �



Section II

SYSTEM DESCRIPTION

1. GENERAL DESCRIPTION: The WARRAMP Materiel Postprocessor is the
materiel portion of the WARRAMP analytical methodology. It exists to merge
and organize combat equipment loss data from historical sources and the combat
simulation modeling sources. Once merged, computations are performed to
produce the quantity of losses of combat materiel and an expression of, or rate of,
loss of the equipment items over a hypothesized period of combc.t (warfare)
time. The produced losses and respective rate of loss support the US Armys
operations and planning functions and the budgeting process. As such, the
programs documented herein are unique and have the sole application of support-
Ing the WARRAMP methodology. The relationship of the MPP function to
WARRAMP are depicted in Figure 11.1.1. The MPP major components are high-
lighted with a heavy border.

2. SECURITY AND PRIVACY: The individual software components (programs)
are cataloged as indicated under the detailed descriptions for each program. In
each case, they are cataloged in the public mode for user access. User's are asked
not to modify or edit (write) in the program files. In event alteration is required
for a specific purpose, a potential user should copy the program to a file under
his/her user identification, and then edit the file as desired. In event of error
detection during use, the user is requested to note the error by program line and
forward the proposed correction to the program custodian, so that the record
program may be updated. Test (sample) data, either input or output and the
programs contained herein are unclassified. Users must apply the appropriate
security classifications to their data files and are responsib!e .or the safequard of
printed matter accordingly. Users and programmer pers-,mnel are directed tco the
installation computer user's guide for the appropriate classification levels.
Throughout the manual, reference is made to classified data files. The reference
is made to the file content, not the classified file qualifier.

The evolution (,! the WARRAMP methodology has necessitated changes in the

MPP software. This documentation supports and facilitates such change. It is
incumbent on the program custodian to verify and validate changes made to the
record versions of the programs and disseminate changes to this manual.

3. SYSTEM APPLICATION: Sections I and II of the MPP User's Manual
(Volume I of the WARRAMP documentation set) provides a comprehensive
description of the Materiel Postprocessor methodology as it relates to
WARRAMP. The relationships of the MPP utility programs are presented in
figures 11.3.1 through 11.3.9. The MPP processes are interrelated as depicted in the
figures; the output of one program becomes the input to another program. The
MPP data flow is presented in Table 11.3.1 and assists in understanding the MPP
processes. The specific functions of the MPP utility programs are addressed in
Section III under individual chapters by utility program.
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SECTION III

Chapter I

EQUIPMENT LOSS CONSOLIDATOR (ELCON)

1.1 DESCRIPTION OF PROCESSING: A complete discussion of the
previously documented ELCON process can be found in superseded document
CAA-D-79-3, August, 1979, entitled "Equipment Loss Consolidator (ELCON)" as
referenced in Appendix A (referenced). The current documentation reference is
item Y in Appendix A.

1.1.1 PURPOSE/FUNCTION: The purpose of the Equipment Loss Consoli-
dator (ELCON) is to combine equipment loss data from historical and computer
simulation sources with current equipment deployment and vulnerability informa-
tion, as calculated in the MPP, in order to compute expected monthly loss rates
for a list of specific equipment items.

1.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the 4
utility is pictured in FIGURE 111.1.1. The general logic flow within the utility is
the flow chart, FIGURE 111.1.2. An actual copy of the source code listing is
contained in FIGURE 111. 1. 3.

1.1.2.A INPUT and Data Base: The ELCON program requires three data inputfile elements. These files are the Historical SYMWAR Factors file, ITMID/FINAL

file and the CONTROL/XX file. Each file is discussed below-.

0 Historical SYMWAR Factors file - The equipment loss data found in this
file is derived from analysis of WWII and Korean War experiences. This
file is cataloged under the program file S2HISFAC. within the system.
As the data here reflect historical experiences it is static, thus the user
does not update it. A detailed explanation of the file structure, record
layouts and data examples can be found in reference item Y, or the
USACAA document CAA-D-79-3, ELCON, pages 4-1, 4-2, and C-I
through C-4.

0 ITMID/FINAL - This file contains data which describes each type of
equipment in the battle area giving for example, its LINCODE, nomen-
clature, vulnerability category, etc. Also provided is the quantity of
this item authorized for each of the seven time periods of the study and
the density or distribution fraction of this item within each of the five
zones of the combat area for each of the seven time periods. This file
is a product of the ITMID/REC-A utility. Figures 111.1.5 presents the

data example of the file.

o CONTROL-XX - This file contains such information as run control data,
the equipment loss information provided by the CEM combat simulation
(rather than historical experiences), Blue MIE losses to Red artillery,
Blue Division strengths, etc. This file is a product of the CONTROL/-
COMPILER utility. A complete discussion of this file can be found in

17

S---.~ - - ----.---..--



the CONTROL/COMPILER, Chapter 16 of this document. The data can
be seen in Figure Ill 1.6.

1.1.2.B OUTPUT Data and Data Files: The ELCON program produces four
output files. These files are the HOLD-XX, RATES-XX/SEC-I, RATES-XX/-
MONTHLY-WOL, and RATES-XX/MONTHLY-WL. The XX portion of the file
name will be replaced by the appropriate CFM Run Control Number obtained from
the CEM Operator/Analyst. The user will change the file names to reflect this
CEM run control number in the runstream using the system editor. Each output
file will be. discussed below.

o HOLD-XX - This is an interim file produced by the utility which
contains the LOSS MATRIX for each period. (Figure 111.1.4) The file is
listed in machine readable code, not field data. The utility only creates
this matrix if the variable WRITE F is equal to Zero. If WRITE F is not
equal to 0 an existing matrix will be used by the utility. The WRITE F
variable is read into the utility from the run parameter record (i.e. 2nd
record) of the CONTROL/XX file. In creating and manipulating the
matrix the utility uses features and commands outside of FORTRAN
which are unique to UNIVAC EXEC 8 such as DEFINE, and FIND toconstruct the matrix the utility:

oo Calculates the maximum number of records that will be held in
the matrix (line 179).

KFSIZE = MAXITM * NPER * 4
Where:

KFSIZE = number of records
MAX ITM = maximum number of equipment items being studied.
NPER = number of time periods

4 - number of combat postures.

oo Establish the file on Unit 2 (line 180). DEFINE FILE 2 as
(KFSIZE,10, U, IVAR)
Where:

KFSIZE : number of records
10 record size in words. There are 10 causes that losses

can be attributed to.
U The records will be unformatted

IVAR = The value stored in this variable will contain the
pointer to the current record.

oo Calculate the appropriate position within the file where the next
record is to be written (Line 234).

ILOC = (ISEQ-1) - NPER * 4 + (IPER-1) * 4+1
Where:

ILOC = The loc:ation within the file where the next loss record
will be written.

ISEQ = The sequence number assigned to each equipment item.
This value is read in from the ITMID/FINAL file.

NPER = Number Time periods in the study.
4 = The number of combat postures.

. .
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IPER : The number of the current period being processed.

00 After calculating the pointer ILOC the utility FINDS the record.

00 Calculates the entries for the record

oo Writes the record to the file
00 Sets ILOC equal to the returned pointer found in IVAR.

o RATES-XX/SEC-l - This file will be produced only if the PRINT INDI-
CATOR, i.e., Columns 31-35 of the Run Parameters Record in the
CONTROL-XX file is set to either "0" or "1". If it is set to "- I", this
file will not be produced. This file is used to collect output for the
ELCON program and format it for printing, so that it is understandable
by the combat analyst. As noted above, the user will have the option to
specify the level of detail that will be contained in the file. If the user
enters a "I" in the Print Indicator file of the Run Parameter Record the
user will obtain a detailed report as output. This report will contain:

00 A replay of the CONTROL-XX file that was used as input to the
program with the add-tion of heading information explaining the
data which follows it.

00 A detailed analysis of the loss rates consolidated from the histor-
ical data and the results of the theater simulation for each piece
of major equipment being played in the study. Included here is the
density profiles, loss rates from each of the 10 historical causes,
losses in depot, etc. A complete example of a typical report can
be found in the referenced ELCON documentation.

If the user enters a "0" into the Print Indicator field, a shortened
version of the file will be prepared. This version will include the
formatted replay of the CONTROL-XX file identical to that portion of
the detailed output discussed above plus an item by item, one-line
summary of each piece of equipment line code, name, WARF set (which
is defined as a continuous period of time %.ithin the model delineated by
a start period and an end period) and the loss rates broken out by in-
theater losses and intertheater losses. An example of this output can
also be found in the reference document, pages D-13 through D-15.

0o RATES-XX/MONTHLY-WOL - This file is always produced by the

ELCON program. The file details for each item of equipment in the 4
study the monthly in-theater loss rates (excluding LOC and depot logis-
tic or shipping losses) for each item or time frame specified by the
user. Figure 111.1.8 presents example of the data found in the file.

o RATES-XX/MONTHLY-WL - This file is similar to the above WOL file
"except that it contains the total loss rates for LOC, depot and inter-
theater logistic (shipping) losses for each item identified by the user.
This file always is produced by the ELCON utility. Figure 1I. 1.9 depicts
the example of the data contained in the file.
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These three output files will be used in conjunction with the ITMID/FINAL file,
produced by the ITMID/REC-A utility (Chapter 5) to produce the Final/Report
which expresses loss rates in daily terms.

l1.2.C DATA ELEMENT DICTIONARY: The following section identifies and
defines the variables used in this utility.

Name Definition

IHIS This integer variable is used in READ statements to
identify the proper unit from which the input file is
read. In this case the variable is set to 4 and from the
runstream unit 4 has been assigned to the **HISFAC
file.

IN This integer variable is used in READ statements to
identify the second unit from which input data will be
supplied. In is set to 5 and from the runstream unit 5
has been assigned the CONTROL/COMPILER and
ITMID/FINAL files.

10 An integer variable used in WRITE statements to
identify the unit to which output is directed. 10 is set
to 6. From the runstream unit 6 is assigned to the
output file RATES-XX/SEC-1. Do not confuse 10 with
10.

ZONFAC This is a 2 dimension array in the utility which holds
the weighting factors used in loss computations. The
first dimension identifies each of the five zones used
in describing the combat area, the second dimension
identifies each of the 10 loss causes. Entries in matrix
are read from the H -HISFAC file.

CLRAT This is a 3 dimensional matrix used by utility to
organize and hold loss rates read from the * H-ISFAC
input file. The first dimension identifies each of the
10 causes of loss, the second dimension identifies each
of the four combat postures; the third dimension each
of the 36 historical classes used to categorize losses
derived from historical sources.

REARL This is a 2 dimensional matrix which is used to
organize and hold the loss rates in two combat zones
furthest from the FEBA (i.e., zones 4 and 5) or the
REAR. The first dimension identifies each of the 36
historical classes; the second dimension identifies each
of the 4 postures in which the unit is configured. Loss
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rates in these last two combat zones are not currently
generated from combat simulations. Thus loss data
generated from World War IH, Korea and Vietnam
experiences are used to estimate these depot losses.
These loss rates do not include losses from MINES,
WEAROUT or ACCIDENT.

NPPRES This run-parameter variable denotes the number of
time periods for which replacement equipment is pre-
stocked. This value is read from the input file CON-
TROL/COMPILER.

IWUL This is an Integer variable used to identify each of the
22 artillery vulnerability classes into which items of
equipment are placed.

IPOS This is an integer variable used to identify each of the
four combat postures.

KFSIZE This variable is calculated within the program in order
to determine the size of the output file HOLD-XX.
DFSIZE = Maximu•n number of items considered times
the number of distinct time periods times the number
of combat postures. (KFSIZE = MXITM * NPER * 4).

KATOEM This is an integer variable read from the ITMID/FINAL

file. This entry is a code assigned a specific item of
equipment which categorizes as a specific type of
equipment for losses from the CEM Theater Model.

ITEST This is a temporary integer variable set to one less
than the IPER value.

FRFWD This variable is used as an array. Each occurrence of
the array reflects for each time period in the study the
fraction of the authorized equipment found in the
forward three combat zones. This variable is
calculated by the utility using the items DENSPRO
array.

IWP This is an integer variable established as an array

within the utility. Entries in the array reflects the
first time period of specific WARF sets. As is
currently configured up to 20 WARF sets can be
specified. This data is read in from the CONTROL/XX
file on line 134.

NDPER This is an integer variable which is used as an array to
specify the number of days in each time period of the
study. This data is read from the CONTROL/XX file
on line 128.
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KFIRST
KLAST These two integer variables are set to the current

array valves found in IWP and LWP respectively and
are used as parameters in following DO-LOOPs.

INOSHP An integer variable used in WRITE statements to
identify the unit to which output is directed. INOSHP
is set to 7. From the runstream unit 7 is assigned to
the output file RATES-XX/MONTHLY-WOL.

IWSHP An integer variable used in WRITE statements to
identify the unit to which output is directed. IWSHP is

set to 8. From the runstream unit 8 is assigned to the
output file RATES-XX/MONTHLY-WL.

TCAUS A 12 character alphanumeric explanation of the cause
of the loss. TCAUS is dimensioned as an array of 10
occurrences. The 10 loss causes are:

I - DIRECT FIRE
2 - AREA FIRE
3 - MINES
4 - BOMBING
5 - STRAFFING
6 - ABANDONMENT
7 - WEARO'IT
8 - ACCIDL,4T
9 - PILFERAGE 1

10 - GUERRILLA

DEPFAC This is a variable used to accumulate losses of this
item suffered during inter-theater transit of replace-
ment equipment in the rear area. The value
accumulated is the product of the losses in the rear
area for this item's historical class and the current
combat posture multiplied by the loss rate for a
specific period and current combat posture suffered
during inter-theater transit of replacement
equipment. Unit of measure is items of equipment.

TOTAL A variable used in the utility to accumulate the total
losses suffered by this item. Unit of measure is
equipments.

PCTDEP This variable is calculated by the utility on line 405.
The value of this variable reflects the monthly depot
percentage loss rate for this item.

FRUNL This variable is calculated by the utility on line 406
and reflects monthly unit loss rates for this item
normalized to days of exposure. Unit of measure,
fraction of losses per month, of this item.
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PCTUNL This variable is simply FRUNL expressed as a
percentage.

PCTRPL This variable is calculated on line 427 of the uwility
and reflects the loss percentage rate suffered by this
item during inter theater transportation.

XXX A temporary variable which expresses for, in one
instance (line 382), the ratio of the loss rate exper-
ienced during inter-theater transit of replacement
parts for a specific period (RPLOS(IPER)) divided by
the NON-loss Rate (i.e. I -RLOS). In another instance
it represents ratio of air losses, (RAIR) divided by non-
losses. It assumes the loss rate will never equal 1.
XXX may take on valtes from 0 to 100.

yyy Same as XXX exc.pt it expresses the ratio for sea
losses (RSEA) divided by non losses.

XLOC This is the loss rate for inter-theater transfer. This
rate is calculated for each period during a WARF set
for each item. For each period XLOC is calculated by:

Multiplying the item Density for this period by
the number of days in the period. The resulting
product will be the Days of exposure for this

period for this item. This product is then multi-
plied by the XXX ratio. This is the ratio of the
loss rate of replacement equipment on the inter-
theater LOC for this period, divided by the NON-
loss rate of this item in this period. This
resulting product is then divided by the DAYS of
Exposure for this item for the entire WARF set.

If the loss rates are relatively small thc XXX
ratio will not vary from the actual loss rate,
however, as the rate grows larger, the XXX ratio
will grow dramatically. Refer to the following
table:

LOSS RATE XXX CHANGE

.001 .001001 +0.000001

.01 .010101 +0.000101

LOSS RATE XXX CHANGE

.1 .111111 +0.011111

.2 .25 +0.05

.3 .429 +0.129
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.5 1.0 +0.5

.7 2.33 +1.63

.8 4.0 +3.2

.99 99.0 +98.01

1.2 OPERATING ENVIRONMENT: This program is implemented on the
UNIVAC EXECUTIVE-8 operating system.

1.2.1 SUPPORT SOFTWARE: This routine requires the FORTRAN IV
compiler and the system editor.

1.2.2 1/0 DEVICES: The utility will receive its input from files resident on

disk and in turn writes its output to disk.

1.3 MAINTENANCE PROCEDURES: The program is maintained on the
system by the MPP analyst.

1.3.1 PROGRAMMING CONVENTIONS: Standard FORTRAN programming
conventions are followed.

1.3.2 VERIFICATION PROCEDURES: Program verification is achieved
through visual inspection of and the hand calculations of specific data gleaned
from a sample program run.

1.3.3 ERROR CORRECTION PROCEDURES: The utility is structured todetect 4 error conditions during the reading of input data. These error conditions
their causes and solutions are detailed below.

ERROR I
Message: SEQUENCE # (item seq.no.) LARGER THAN MAX SPECIFIED

Cause: The sequence number assigned to this equipment item is greater
than the maximum specified by the user in the second field of the
Run Parameter Record of the CONTROL-XX file.

Solution: Using -he system editor access the ITMID/FINAL file and
determine the sequence number of the last equipment item of the
file. This number is denoted by the last field of the "A" or header
record of the equipment item. With this number again using the
system editor, access the Run Parameter Record of theCONTROL-XX file and change the maximum sequence number.

ERROR II
Message: SEQUENCE # (item seq. no.) MARKED AS CEM ITEM W/O

CAT CEM

Cause: The header or "A" record of the item of equipment in the ITMID/-
FINAL file indicates that the combat losses for this item will
come from CEM but the CEM category used to identify the type
of equipment for losses from the theater model (CEM) has not
been specified.
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Solution: Notify CSSEM Operator/Analyst of discrepancy. If in fact this
item is a CEM item, user must determine the appropriate CEM
category and, using the system editor, enter in the appropriate
CEM category type code for this item in th third field (i.e.,
positions 40-4l,left justified) of the item's header record of the
ITMID/FINAL file.

If it is determined that the item is not a CEM item the user must
again access the header record of the item in the ITMID/FINAL
filc and change the last field (i.e., positions 53-54, left justified)
to a 2 (if combat losses are from artillery) or a 3 (if combat losses
are from historical data).

ERROR III
Message- SEQUENCE # (Item seq. no.) MARKED AS ARTY ITM W/O

CATART
Cause: The header or "A" record of the item in the ITMID/FINAL file has

indicated in the ninth field (i.e., positions 53-54) that the losses of
this item will be from artillery but no artillery vulnerability class
has been specified for the item in the fourth field of the record
(i.e., positions 42-43).

Solution: Determine whether or not losses for this item are in fact to be
determined by artillery. If not using the editor, change the ninth
field (i.e., positions 53-54, left justified) to the appropriate loss
code I = theater simulation (CEM); 3 = historical.

If the loss is to be from artillery, determine the appropriate
vulnerability category for the item from the 22 available and
using the editor enter it into the fourth field on the header record
(i.e., positions 42-43, left justified).

ERROR IV
Message: ITEM # (item seq. no.) HAS ILLEGAL HISTORICAL CLASS

Cause: For the program to reach this error message the ninth field (posi-
tions 53-54) of the header record of the ITMID/FINAL file must be
set to 3 (i.e., all losses are from history) and the historical class
identifier is not between I and 36 and is thus illegal. This error,
unlike the other 3, will not cause the program to stop execution.

Solution: Using the Item Sequence Number and the system editior examine
the header record for this item, determine the appropriate histor-
ical class (i.e., a number from I to 36) and enter it into columns
53-54 right justifying the entry.

1.3.4 Special Maintenance Procedures: There are no established special or
unique maintenance procedures for the program.
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UNCLASSIFIED*..FILE NAMr:eZXQT ELEMENT NAMT:ELCON/3,m.UNCLASSIrTED

2:C
3:C E L C 0 N - EOUIPMENT LCSS CONSOLTDATOP
4:C

6"C
7:C **e*******DEFINITION OF VARIABLES
8 :C
9:C - TCAUS - ALPHANUMERIC CAUSE OF LOSS.
IV:C - ZONFAC(Z.C) - THEAlfR AREA WEIGHT FOR ZONE Z AND CAUSE C.I.1:C - CLRAT(CPCL) - HISTORIC ISYMWAR) LOSS RATE FOR CAUSE C, POSTURE
12:C P. AND HISTORIC DATA CLASSIFICATION CL.
13:C - REARL(CP) - LOSSES IN REAR AREA (ZONES 4 AND 5) FOR HITSTORICAL
14:C CLASS C IN PERIOD P. USED IN CALCULATION OF LOSSES
1S:C OF ITEMS IN DEPOTS - DOES NOT INCLUDE LOSSES FROM
16:C MINES. WrAROUT9 OR ACCIDENT.
17:C - NAME RUN TDENTIFIER (UF TO 30 CHARACTERS)
18:C - NPER - a OF DISTINCT TIME PERIODS
19:C - MXITM - MAX.MUM NUMBER OF EQUIPMENT ITEMS CONSIDERED.
2O:C - NDP'R(P) - a OF DAYS IN TIME PERIOD P.
21:C - NCEMCL - 4 OF CEM CATECORIES.
22:C - NSETS - # OF SETS OF WARF RATES TO BE COMPUTED.
23:C - IWP(S) - FIRST TIFN! PERIOC IN WARF SET S.
Z4:C - LWP(S) - LAST TIME FERIOD IN WARF SET S.
25:C - RAIR(P) - INTER-THEATER LCSS RATE FOR EQUIPMENT SHIPPED BY
26:C AIR IN P-ERIOD P.
27C - RSEA(P) - INTER-THEATER LCSS RATE FOR EGUTPMENT SHIPPED BY
28.:C SEA IN PERIOD P.
2s9:C - RLOC(P) - LOSS RATE OF REFLACEMENT EQUIPMENT ON THE IN-THEATER
30:C LOC IN PERIOD P.
31.0C - AVEUNT(P) - AVERAGE S OF MAJOR BLUE UNITS It) THEATER IN PERIOD P.
32:C - RELPST(POSPER) - FRACTION OF TIME BLUE FORCES SPENT IN POSTURE
33:C PCS DURING PERIOD PrR.
34:C - ARTYK(PvV) - FRACTION OF ARTY VULNERABILITY CATFCORY V LOST IN
35:C ONE DAY OF POSTURE P.
36:C - ARTYSCEP) - SCALING FACTOP FOR SIMULATED ARTY KILLS FOR• POSTURE P.
37:C - CEMK(PC) - LOSSES CF CEM CATEGORY C IN PERIOD P (EXPRESSED AS
38:C PERCENT PER 3!' DAYS.
39:C - LIN - LINE ITEM NUMBER.
40:C - NOMEN - 30 CHARACTEr NAME OF ITEM OF EGUIPMENT.
41:C - KATCEM - CEM CATEGORY.
42:C - KATART- AR"ILLERY VULNERABILITY CLASS.
4.:C - KATHIS- HISTORICAL DATA CLASS.S44:C - NDDEF - U OF DAYS OF SUPPLY KEPT IN IN-THEATER DEPOTS.
45:C - AIRSHP- FRACTION OF RESUPPLY SHIPPED BY AIR.

46:C - IFDENS - 1, IF ACTUAL DENSITY IS TO BE USED I.': CALCULATIONS.
T470C 0. IF DtNSTTY IS PROPORTIONAL TO MAJOR UNITS.

48:C - LOSCOD - 1I IF COMBAT LOSSES ARE FROM CEM
49 :C 29 IF COMBAT LOSSES ARE FROM ARTILLERY MODEL
50:C 39 IF COMBAT LOSSES ARE FROM HISTORY.
51 :C - ISEQ - ITEM SEQUENCE NUMBER.
52:C - KDENSEP) - ACTUAL DENSITY OF ITEM IN PERIOD P.
53:C - DENPRO(Po!) - FRACTION OF DENSITY WHICH IS IN ZONE Z DURING
54:0 PERI OD P.
55:.C - CAUZON(Z,C) - CAUSr BY ZONE WEIGHTS (FROM SYMWAR).
SE:C - SNZFACIC) - CAUZON SUMMED OVER ZONES FOR CAUSE C.
57:C - DFNS(Pl - FRACTION OF PEAK DENSITY IN THEATER DURING PERIOD P

Figure 111. 1. 3
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UNLASSTFIED***F ILE NAME:82X0T ELEMENT NAMrELCON/3...UNCLASSIFTED

so :C TIMES; 10000 (SINCE SYN WAR LOSSES ARE rEq 10000 ITEMS).
S9:C - WRITEF - Do IF LOSS MATRTX HAS NCT ALREADY 9EEN CREATED.
F0!C 1,v I F PR E-CREATr C MA TRIX (FILE 2) 1 S TO BE USEn.
Itl:C - M AT HIS(Ct P,1 MA TR IX OF HT STOR IC AL LOS SE S FOP CAUSE C IN
EZc POSTURE P (READY FOR ACDITION Or LOSSES FROM SIMULATTONS).
63:C EXPRESSED AS LOSSES PEf; 20000 PER 30 DAYS.

C4C HISMAT(rP) -MATRIX OF HISTORICAL LOSSEIS FOR CAUSE C IN
;5 :C POSTURE: P FOR A PARTICULLAR SE OF WARFOS (SUM'.EDj OVrR ALL
EF, :C PERIODS CONSIDERED IN A WARF SET. EXPRESSED AS FRACTICN

S7 :C CF THOSE EXPOSED WHICH AP!E LOST PER 30 DAYS.
68 C - DAYSEX - ITEM nAYS OF EXF CSURE.
69 :C - SUMDAY - TOTAL DAYS CONS: CrRED IN A PARTICULAP SET OF WARP'S.
7(1C - COMBAT - LOSSES FROM SIMULATION (PCT PER 30 DAYS).
71i:C - CAUSES(Cl - H.!STORIrAL L0S7ES FROM CAUSE C (PCT PT-R 30 nAYS1.
72 :C - T CTHI S -TOTA L HI SIT CRICAL LOS SES f(ALL CAUSrS;).
73 :C - IPRNT -0. IF SHORT rRINT IS DESIrED.
74:C it Tr COMPLETE LONOC PRINT (1 PAGE PER WARF SET PER LIN).
75IC - XINTH(S) - TCTAL ZN-THEAT ER LOSS RATE FOR WARr SET S.
7E:C - XWSHP (S) - TOTAL INCLUDINC INTrR-THFATER SHIPPING LOSSES.
77*C - DEPLOS - LOSS RATE OF EGUIPMENT IN DEPOTS.
78:C - XLOC - LOSS RATE DURINC :rN-THEATEP TRANSIT.
79:C - UNFRAC - FRACTION OF CURRENT THEATER STPENSTH WHICH IS CURRENTLY
80:C IN TRANSIT TO THE THEA TER.
31:C -. UNITL - LOSS RATE DURING INTER-THEATER TRANSIT Or REINFORCINe
92:C UNITS.
13:C -REPLOS - LOSS RATE CURING INTER-THEATER TRANSIT OF PEPLACEMENT
34 *C EQUIPMENT.

96 :C 4F
87: 0DIMEN SI ON T CA US (7,10) .2 CNFtC(5,10),CLRAT(10,4.36) ,NAME(l.2),
as: I NOPER(2O).iNF't2n)LWFZO0),RAIR(2O).RSEA(20).RLOCC2O),
39: 2 AVE UN T(7U) RE LPST (4,P20) 9A RT VK(4 4922 ,ART YSC (20) 9CEMK (2 0,25 1
90*? DIM ENSIO N NJOM' EN(S)KDEN C (20 ) vCAU70N ( 5,10 -S MZrAC( 10) 9
91? 1 M4ýTHIS(10.~q4 )HIEMAT(lU,41 .DAUS.EZ(10).Dr,?Jpp.(20,5t).
12: 2 DENS(20),FRFWO(2U).RFARL(36.tiltXlINTH(20j),XWSHP(2O)

93? INTEGER WRITEF
34' IHIS=4
35: IN=5
96? 10=6
37: INOSHP=7
38: IWSHFBa

aooG:c READ SYMW AR HISTORICAL RATE FACTORS.

102: DO 1 40:1910
103: READ(IHISIVOl)(TCAUS(NJC),N=1',2),(2ONFArIJZJC).JZL1,s)
104 :100 FORMAT( '4X.2AC #S9XFG.2)

i~s:1 CONTINUE
lac6? DO 2 JCL-1t 36
107: 00 3 JPCS=1.I4
108! R EAD(I:H 1,10('17 (OLRAT (J C.JPO'.JCLgJC=1,1fl)
l09?1UD2 F ORMA T(1fl8 .5 o4X)
110:3 CONTINUE
111:2 CONTINUE
112: DO 45S JCL:1@36
11l: READ(IHIS.1038) (RFARL(JCLJPOS),JPOS=1,'I)
114:1038 FORMAT(I4t12.61
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UV4CLASSIFIEC ***FILE NAMf*:82XQT ELEMENT NAME:ELCCN/3ossuNCLASSrIrID

I IF :4S CONTINUE

117*C - RFAr INPUTs rOR THIS RUN.

119: READ( IN.100j3) NAME
120i:1003 FORMATI xArG
I 21: WPITE IC71004 )NAME
I. !' '00DO4 F OR MA T( 1Hl1.12 AC)
123 : RCADI INv1O(~l NPEMXITTM NCEMCLNSCTSWRITEF.NPPRESIP-RNT
124 : WRITE (.' 010241)NPrt79MXIT MNCEMCL9NSETS
lz:! :l211 rORMAT(////' NrER MX IT~ P CEM CLASSES ftWARF SETS*/ .
127:1005s 0RMA T( 116I15
128: IktAOEIN.1OC5)IN0PFR(NP),N4P=1,NPER)

lZ9: WRI Tr. (0v l2, 1 ( NC PE R( NP I oNP=1 9 NPER I
110!1025 rCRMATI//9 DAYS PER PERIOD'/10IS)
131: WPITr 41Op 102r, I
132 :1U2 6 FOR?4ATEf/I FIRST AND LAST PERTOO FOR EACH WARr SETO)
133: DO 4 I=1*NSETS
134: READ( Nvl0D25)IWPlTl#LWP (1)
135 : W RITE (10 v1005 YI WP fI 1 9LW F (1
13C:4 C ONTINU E
137: REAO(IN,10036)IRAIR(J),J=1,NPERI
13s: READ( IN*10116)1R Sr A IJ) 9J =1 N PER 1

139: PE'AO(IN,1DOG)(RLOC(J).J=1,NPER)
140: WRITr.(lO,1O27JlRATR(Jljr1,NPERJ

1:10i2 7 FORMATI//f AIR LOSSRAEYPRI'/O73
142: WRITE (IOv1D28)(RSFAtJ)#J=1.NPERJ
143:1028 rORMAT(//' SEA LOSS RATE BY PFRICD'/10F7.3)
144 : WRITE IO.91D29)(RLOC(J),J=1,NPERI
14F1:1029 FORMATE//t LOC LOSS RATE BY PERIODI/13F7.3)
14E:1006 FORMkT(1EFE.4)
147: READI INvlVV7) AVlFUNTfJ P J=19NPER)

W RI Tr t. 0 10 3L)I ~AV U NT IJ iJoJINPER)
149:10o0 rORMAT(//, AVERAGE LAROSE UNITS 3Y P-ERIOO'/10C,7.2)
150 :100ID7 r OR MA 7 FES.2 1
151: WRITE' I 091C31I
!:2:1lC3l FORMATI//* FRACTION OF FOOCE BY POSTURE BY PERIOD'/
153: 1 1 ATTArX OEFEND W-TH RAW INACTIVE')

DO 00 J--lvNPER
15:R EADI NthI,107)CR EL PSTCITr .JI, F1,w4I

WRI TF C9z1032 ItRE LPST (:FvJ)vIP=194)

21,7 :103 2 F CRMA T( ?r7. 492F10.1t I
595 C ONTI NUEI

Itf):1033 FORPDT(I/'* ARTY KItLLS ( PER DA) Y VULN CLASS BY P( STURE'/)
Icl: DO 6 IPOS=1.4
1E? RAINP42001) EARTYKI(IPOSIVULtJ).IVULN=1.22)

1;3:2001 FORZMAT I FG.3)
1E4: WRITr(CO10Cj34)IART'KIIPCS.IVULIJ),IVU;LN=1.22)
1IES103ts rCPMt.Tfj1lE.3/1IF8.3/1

I "l-:6 CONTINUE
167: READ( t,915C )IARTYSCtipr R)viPrR=I.NPERl
1ý18!156 rORMATI IXpl6F5.31
ics: W:ýITE 1091CJ35)I APTYSC(7 Frq) IPER=19NPER)
170 :03 5 PORMAT(//' ARTY SCALNG FACTORS BY PERICO'/1X910F7.31
171: W RI T (I010 #j36 1
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UNCLASSIVIED...rILr NAMC:BZXGT ELEMENT NAME:.ELCON/'.S.UNCLASSIFIED

1721103G PORMATI//' OEM KILLS ft PER 30 DAYS) BY CLASS PY PERIOD')
1731 00 7 IPrR:1,NPER
174: READ(IN91l!5)tCENKfIPERICL),ICL=lNCEMCL)
175:155 FORMATII IXI13FG. 2 -

176 WRITr.IIO,1O37)HCEMKIIPS';,ICLI.ICL:1,oNCEMCL)
177:1037 FORMAT(I/1X,1OF7.3)I
17B:7 CONT:NUE
179 KxFS IZE:=1X TT MsNP ERe4
ISO: D EF INE r-.LE 2(K FS TZ E.1LJ.9UvI VAR)
181O I lEFE IF RN'T.LE .01)W R!TE (ICo, 1046)1

F2 :2104 C FORMATI'1 ITEM OF E-:LIPMENT',1Ex,'WARF IJ-TNE ATFr.3X
1831 1 'WITH !NTER-' /40Xv ISE1I LOSSES THEATER LOSSES'/)
1P4 :C

-9: BEGIN EQGUIPMENT ITEMO PRCCESSING.

137 8 CONTINUE
108? READIIN,1OUS.END:IUO)LIKN.,NOMFh,'#KATCEMKATAPTKATHIS.
1899 1 NDI CP.IA T RSPPII rODENS#L C SCODT 1SEG
19rtti008 FORMATI 1XvAG,1X.SAG.1X, 312,I3eF2.2,21ý2,14)

I1S21 : - CHECK FOP. OqvlOUS INPUT ERARORS.

194? IF(ISEO.LF*.MX!TM) GO TO, 9
19!;: WRITF(iO.1002)ISEQ
19F:1009 FORMAT(' SiEGUENCE U',I5.' LARGER THAN MAX SPECIFIED')

k197: STOP
19919 IF(LOSCOD.GT.1.OR.KATCEP.GT.0)Gc TO 10
12991 WRITE (IO.1010)ZSEG

ZOtU:1l1 FORMATI' SEUUCNCE U'.I150 MARKED AS CEM TIEV U/OCAE'

201: STOP
ZL'2U10 IF(LOSCDE'.NE.2.CR.KATART.GT.O) GO TOll1
203? WRITEkIO1O11l)ISFO
2 04 :1011 FL:RMAT'o SEGUENCE N'I;'MARKED AS ARTY ITEM U/C CATART')
205? STOP
2 061:11 1Ff KATNIS;.CT.O. ANC(.VATHIS).LE.36) GO TO 12
2 07 : WPITE (IOvlDlflSFG
20911r012 FORMAT(' ITEM U',T5t' HAS ILLEGAL HISTORI'!AL CLASS')
1:J9 :12 IrfIF'DrNS.LZ-u)GO TO 13

Z10? REA3(fIN,2no5) (KCrNSIIPE R),IPER:1,NPER)
2.11*2005 FORMAT(lOI?)

11:3 DO 14 IPFR:1,PNPr*RTHAE DNSY

213C OEAD THIsl37 ITEM. RO jFRI0.r)IOF

2215:1 DE N 27 (IPE PE R13

22E?27 CONTINUE

21737

2.8C CMUEtAmIRC,9 FATO FPA HAE EST

1.i. OF .THIS..... . '



UNCLASSIrIEr 404FILE NAME :82XQT ELEM4ENT NAMrEELCON13*0*UNCLAS4XrT~o

779 :C CONSTRUCTEn AND INPUT ON rILE 29 CONSTRUCT THE MATRIX
22:0 C AND STORE ON FILE 2.

F 231:c
'32: IFlWRITrr.CT.0c.o To r4

2 33 (1 15 IPrR:1,NPER
2 34: ILOC=(ISEO-1)*NPFRS* * tIPER-l).'. * 1
2 35: FrND(29TLOCI

236: IF(IPER.r0.1) GO TO 16
2 37 ITrST--IPtr-1
238: DO 17 1=195[ 239: IF IDENPRO(IPER.I).Nr.DENPROIITESTI)IGO TO 16
240:17 CONTINUE

V241: GO TO 18
242:16 CONTINUE
243: DO 22 IC=1.10
244 : SMZFAC( IC):O.
245: DO 19 12:1,5
246: IFILOSCOO.CT.Z)GO TO 20
247: IF(LOSCOD.EQ.1.ANO.IC.EG.1.ANO.Z7.LE.3)GOI TO 19
248: GO TOE2U,21,2O,21,21,20 .n2020.2ozO )ojIC
249:21 GO TO(13919919,20920)oIZ
250:20 CAUZON(IZ,1CI=ZONFAC(IZ.TC).O7NPRQ(IPERIZ)
251: SMZFAC(1C)=SMZFACIIC).CAUZON(TrzIC,
252:19 CONTINUE
L,53: DO 23 IPOS=14,4
254: MATHSLTC.IPOSI:CLRAT(IC.IPCS.KATHIS).SM7FAC(TCJ,.5
25F:23 CONTINUE
2 56:2 2 CONTINUE
2,57 :18 DO 24 IPO!;=,4

"258e: WRITEI2'ILOCHNMATMIS(IC.Iposi,1C:1,1oi
159: ILOC=IVAR

VA 60:24 CONTINUE

273:l CONTINEX.

275:C FOC 2HI ITEM.ISTKL

277: 00MD25 1MDAYNVPFr IER

279: FDO 2S !X.Slv..DYSX1
70280 HOMBATIT:O PSID

2 75 : C 26 IPFR:NVIRSTKLAST
236: AY :(SE X DYSEX+DNS( r.4fER .1,.aEIFR

278:2 NDCONTINUE

285: FINDIZ'ILOCaINAH~!,PSC,
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UNCLASS!F1EDo..rILE NAMr*:BZXQT ELE14ENT NAME: CLCON/3os *UNCLASSIrIED

29G: ILOC=TVAR
2537:3 1 CONTINUE
28 as: O 3U IC:1,10
2 89: DO 30 IPOSZ19e.
290:' HISMAT(ICIPOS)=NISMAT( lC.IPOI.).(MATHIS(irrIPQSIe
291: 2. OEWS(1PrR).NCPFRtIPEL ).RELPS:T(IPOSIPEr))/
212: 2 lOOOOU.oDAYSEX)
2 Sl:30 CONTINUE
2 94 00 TO(379389.29)vLOSCOO
29s:C
296:C -COMPUTE COMBAT LOSSES FOR CE)) ITEMS*

298:37 COMBAT:C0MBAT.CEMK(IPER ,NATCEMI*FRFWUiIýPEP*DENStIPEPI.
299: 1 NnPER(IPERI/DAYSEX
300: GO TO 29
301:38 COMARTz0o
702 :C
3U3:C -COMPUTE COM9AT LOSSES FOR ARTILLERY ITEMS.
304 :C
305 : 00 39 IPCS:1,I
306 : COMART=COPIARTART YK lIPO S9KATART I *RELPST (IPOSt IPER 1
307 :3 9 CONTINUE
30s: COMBA T=COMB AT+30. *COM AR I.FRFWD(IPER )s ARTYSC IIPER2*
309: 1 NOPERtIPFR)sOENS(IPERl//OAYSEX
!1ln29 CONTINUE
311: TOTHIS=O.
312: D0 32 IC:'I10
313: CAUSE StCI =O:.
314: 00 33 TPO731194
315: CAUSES(ICI=)CAUSES(IC),HISMATIICIPOS)*1O0
316:33 CONTINUE
317: TOTHIS=TToHlS+CAUSES4IC)
31E:32 CONTINUE
319: IFIIPRNT*CT.O)
320: 1 WRITE (I Ot1013 )LIN ON CMEN 9KATCEMKATART,9KATHISLOSCOO,9
321:? 2 ISEG
322:1013 FORMATI 141,1X.AG.1XEAS .2X.'CEM=',I3,' A'PTY=19139
3-23: 1 9 HSTORY:',I3,4X,'SOURC:'.012,*4X,'SEO',15)
324: LVAY=0
3255: 00 34 IC:1,KLAST
326: LD)AY:LnAY*NDPERfIrfl
327:34 CONTINUE
3118: InAY=LDAY-SUM.OAY*1
329: IFI IPRNT.OT.U IWRITEITO, 1014 )IDAY.LOAY
330:1014 FORMAT(////3Xp*'3OCAY LOSS RATE FOR PERIOD FROM DAY**
331: 1 149' IC DAY*914)
'32: IF(IPRNT.CT.O)WRITEf7O. 1015)

333:1015 FORt4AT( //15X, 'DEN!SI&TY F'FOFILE (FRACTION IN ZONES 1-5)')
133: r.O 31; !PrR:KFIRSTKLAS7
3 35 : LDAY=IDAY+NDPERlTPER)-1
336: IV(IPRNT.STIFl)WRITE(IO, 1016)I0AYLDAY.IOENPROIIPERlI?).I=1 .51
337:1016 FORMhTI/1SX,'P)AYlwI4*' - *914s5t3XtF4.21)
3 38: IPAY=LOAY.1
339:3S CONTINUE
!40: IF( IFRNT.CT lj)WRITE 110% 1017)1
341:1017 FORMATI /10XvORATE!; DERIVED FROM HISTORY It PEP~ 30 DAYS)*/)
342: Dc 36 'C=1910

Figure 111. 1. 3 (Cont)
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UNCLASSIFXED...F ILE NAME:B2XOT ELEMENT NANC:ELCON/Y***UNCLASSIFTrD

!'43: IF(ITPRNT.OT.LIWRITriIO, 1O1B)fTCAUSIN.IC)o,'=192).CAUSES(ICI
7 44 :1018 B ORMAT( 13XZASF9.21
30r, 3G CONTINUE
34F: IF(IPRNT.GT.OIWRITEITOIO.1OlTOTHIS
34.7:1U19 rORMbT(/lOXt'TOTAL FROM HISTORY:= 'oF7.Z)
348: G0 TO (4 o.41 94 2) L OSCOD
?49:40 IFI'IPRN'.GT.n)WRTTE 110. lfZO)COMBAT
3 Fr :2 02 F ORMA T1///1OX v 9ADDITION AL R ATES DFRIVEO lY STMULATIONO 9

1 l lXt*(TNCLUDES DIRECT FIRE* AREA FIRE, AND A:R)O/
3S2: 2 27XoFG.21
2 53 GO TC is3
354:41 IF1IPRNT.GT.O)IWRITElIO1ol?1ICOM9AT
3 55:102 1 FORMAT( ///lDX.'ADt2ITAONAL RATES DERIVED BY SIMULATION'
356: 1 LXP*'E.NCLUrES AREA FIFE AND AIRI'/27XoF6.21
3 57? 60 TC '43
358:42 171 IPRNT.CT .U IWRITE (IC. 1DZZ
359:1022 FORMAT( //1OX# *NO ADDITTICNAL RATES FROM S7"ULATION'l
3GC0*43 TOTAL=TOTHIS+ COMPAT
3(;1: XTNTH (: )=TOTAL
3G2? I.F(IPRNT.CT.fl)WRrTE 110. 123)TOTAL
363:1023 FORMATh //10)%*'TOTAL LOSS RATE (NOT INCLUDING SHIPPINC ',

Z64? 1 'OR DEPOT LOSSES) o/27XvF6.2I
3c.5:C

36: COMPUTE AtDDITIONAL LOSSES (PEP OTsLOCv INTER-T HEATFR LOSSES IN

367:C UNITS. INTER-THrATER LOSSES OF REPLACEMENT EQUIPMENT).4
369: DEPLOe:.=D
370: XLOC=O.
371: UNITL=O.
372: REPLQSGo.
3 73? DO '46 IPERZKFIRSToKLAST
374? F*PFA C=D.

377:C THOSE STATEMENTS IN THE' N!7XT SECTION' OF COD'E WHICH ARE MARKED
378:C WITH A *1 IN COLUMN 73 HAVE BEEN CHANGED OP ADDED SINCE THE
379:C MODEL DOCUMENTATION PUBLISHED IN AUGUST 1979.

351:C

333: X LO CzXL C +0EN S(IPFR I sNDPER (IP ER ) XXX/DAYSEXI
384? IF(TPER.rG.l) GO TO '48

3 85: IF(ODENS (IPER).-LE-0l.3G0 TO 482
386: UNFRAC= IDENSI IPER )-DENS UPER-1))/DENStIPER3 I
39?: IFtUNvRAc.LT..GV12GO TO '48
388: UNITL=UN:TL~t RATIIIPER-1).AIRSHP.RSEA(IPER-1)*I1.-AIRSHPII)
239: 1 *UNFRAC*DENS(IPFRl
3 90 :48 CONTINUE
3 31! IF(IFER.FQ.1.OR.lPER*LE.NPPRES) GO TO '49
392: KPER:IPER-1

393: XXXZRAI,'(KPER)/(I.-RAIR IMPER)I H
394: YYY=RSEAI(KPFR)/(l.-RSEAfKPERJI
335: REPLOS:RrPLOS.(XXX.AIRSH4P+YYY.(1.-AIRSH4PII*
3 96? 1 DEN S( PER I*NDP R(I PER )/DA YSEX
3S7:49 CONTINUE
398: Do '47 IPOS=i.A
3 99:*47 DEPFAC=DEPrACýREARL(KAT t17SIROSl.REL'STIIPOSIPER)
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UNCLASSIFIEV**.FILE NAME:82XQT ELEMENT NAME:ELCON,3..SUNCLASSIFTtD

i400: DEPLOS:DEPLOSDEPFAC.Or NSIIPER).NDPERIIP!RP) /fAYSEY
'4011e6 CONTINUE

'402:C DELETED FROM ORIGINAL 2
'403:C DELETED FROM ORIGINAL
'404:C CELETEO FROM ORIGINAL
'405:. FCTOEP=TOTAL* NDDEP/30. ).GVEPLOS
'406: FRUNL=UNITL*3U./DAYSEX
407:C r~ELETEr FROM ORICINAL
'408: PCTUNL=FRUNL*100.
'409: IF(IPRNT.GT.O)WRITE(!O,1fl39)Dt:PLOS#NtJDEPPCTOEP
'410 :103 9 FORMATI 111OXILOSSES IN DEPOT ('9F5,3,' o',*14.
'411: 1 ' DAYS STOCK) Zt,95.33q99)
'412:. PCTLOC=TOTAL*XLOC
'413: IFIIPRNT.OT.L')WRITE(10910O40)PCTLOC
'414:1040 FORMATtI/OXt*LOSSES IN IN-THEATER LOC =',VSf.3t'2')
'415: TOTAL=TOTAL+PCTLOC+PCTOEP
141s6? IFIIPRNT.GI.O)WRITE(IO.2.O41)TOTAL
'417:.104.1 FORMATI/lDX99TOTAL IN-THEATER LOSSES =*9F7.2v*1')
'418: IF(IPRNT.GT.D)WRITE(IO, 10'42)PCTUNL
'419'.10'42 FORMATI /10X**INTER-THEA TER LOSS DURING UNIT TRANSPORT '

'420: 1 F7.391%1)

'422.C THE FOLLOWING CODE REFLE CTS A CHANGE IN THE
'4232C DOCUMENTATION IN THE WAY THE REPLACEMENT
'424 X FACTOR IS APPLIED IN COMPUTING A WARF.

'426? TOTAL=TOTAL+P CTUNL
'427: PCTRPL=TOTAL'REPLOS
'428: TOTAL=TOTAL+PCTRPL
'429: IF(IPRNT.GT.D)WRITEUO. 10'44PCTRPL
'430:.1'4'4 FORMAT( /1OX9*INTER-THEA TER LOSS Or REPLACEMENT ITEMS
'431.: 1 F7.30%1')
432: IF(IPRNT.CT.n)WRITE(IO,1O'45)TOTAL
'433 :10'45 F ORMATI //2DX,'TOT AL 3U CAY LOSS RATE= v72'l
'434:* X WSHP (II =TOTA L
'435:* IF(IPRNT.EQ.D)WRITE(IO.10'47)LINNOMENI.XINTH(I),XWSHPII)

'436:10'47 FORMAT( 1XvAS,1XwSAG#I'4v F9.2vF13.21
437:25 CONTINUEI
'438: WRITE (INOSHP,1043)LIN.N CMEN.(XINTH(ISET),TSET=1,NSETS)
'439: WRITE(IWSHP,1O'43)LINNOHEN,(XWSHPtISET),I¶-ET=1,NSETSI
'440*10'43 FORMAT(1XAS,1X,5AE,10FE.2/38X,1DFS.Z)
'441.: soTO a
'442:100 CONTINUE
'443: E ND

Figure 111. 1. 3 (Cont)
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!A

UNCLASSZFIEDOS*EXAMPLE OF HOLD OUT PUT DATA FROM UTILTTY rLCON/3$**UNCLASSZFrED

1 :Ii8 &S asB ellaH &BBaaaFQ8aaHaasrA& a• a *tAs as&aCog as4a lOasaila &W
2 *6 &A&& s a& &a tH aa isc ED as aAaQi It As4a&M&@Q) UI&aas &30aIaibae

'a6& ^V&QMaa

1ýa aal @a &6 ai t itR ati ia &1a i &a &&i~ &&a t tl llrUilet, aP &iJ1L Clotii

13 FAB 8&t i i•HB& &aI FQ as iC maa or ^Pea a A a &sac8• o aI as -as aftItiii'
14 :80 && aasa; sea~tNtICII•III"t ^a aa& sa co a I'gel so aease a

18 :&a& a& &a ai) Ha l Isac S &E• C8 a &Q 0&&& ADi DO @';SiitC "a as&3ra&&882&9

22• :&i a)@ acis Olt Ho il He cis t&@ &CA&a ait• ^84 a&& Maa aC s a:) t•-GO& agea& aisi

34 :90as al •a~ s Ca EaaaaaCal -& aitC as : ae ';iDaaa¢a IF~a

3S :ao&&•a ca aaacclaa :&&s e ; a•va "z aaaa oa a£

~!

•~ ~ ~~~~~~aa :OF s•aa a•a a•aaaa•aaa&& €•a~a&&+&a•a3Gaia&BE

45 :aa ail a& a &e&& a [ aa a acl aa ai& && aaaliaa&• &aa 'ja C &&sGage)&&

Figur 11.1

•2:a~a~aaaaa-eaahaa3a~aaaaama eaamaaaoyaaacauaru~~aaaaaa"aaaaas

is :•a a•aa eaiHa•aa aret•aa atsaaa•' •i•iaaia~~ i~iaa
i :•aa aaa~iaio aaaaaIaia~aaaaaa•aaisaizaliutazlaka~asasa-aaaai

M" -. I.A

Lj "

1aaaaaaaaa~aaacsaersagmrsaaa~aas~'aaa:ooasaaaa~s

20:aaaaaaaaaa......aaaaaaa~aem~aaasaa

k
"zz :aa•_.,,.a8Ha....a, I• aa&



UNCLA-SSIFIEr:: EX:MPLr r TM: OUTPUT OF UT7ILITY ITtqI/RrC-Aes*UNCLASSIFIED

1: A03198 AK VE"H M210 Sid. EG PIA U 522 ?a0 a 1 2

2: s5 64 1414 so s8 $9 as
3: .00 .no . .80 .o0
4: .OU .00 .00 .o0 .20

5: boo .00 .00 .80 .20

1: .00 .00 .*o .80 .20
a: S00 .00 .00 .80 .20
91 .00 .00 .00 .7S .25

10: A14752 ADAP TEST CAMERA LMIT7 01631 30 0 1 2 2

11? 10 16 15 17 17 17 17

12: .00 oO0 .20 .80 .00

13: .00 .00 .20 .60 .nO

IS: 600 600 .15 085 o00
17: .o0 .00 .35 .s5 .00
I1: .00 boo .35 .65 .00

19: A22•9C AIMING CIRCLE M? W/E 0163E 30 0 1 2 3
zo: 6615 6699 8820 8823 8823 8823 89-78
21: .25 .25 .50 .00 o00

22: .25 .25 .50 .O0 .0O
23: .25 .25 .50 .00 .00
2"1 .25 .25 .SO .00 .00
25: .25 .25 .50 .00 .!0
26: .25 .25 .50 .00 .00
27: .25 .25 .50 .00 o00
28*. A23770 AIR CONr FL/WNDW G0008 01833 30 0 1 2

29: 0 0 0 0 0 0 0
30: .00 .00 600 o00 .00

31: .00 .00 ,or .00 .00
32" .00 .00 .00 OU .00
33: .00 .00 .OU .00 .00
34: O00 o00 900 .00 .00
35: .00 .00 .0U .00 .00
36: .00J .00 .00 .00 .00
37? A23828 AIR COND F/WA 9000 BTU U1833 30 0 1 2 5

38: 88a 993 998 398 998 998 998
39: .01 .00 .25 .25 .5U
40: o00 .00 .25 .25 .F0
1, .o0u .00 .2S .2S .50
42: .00 .00 .25 .2S .50

'3! .00 .00 .25 .25 .50
414: ?.00 .00 .25 -25 .50

145: .00 .00 .25 .25 .50
146: A2404&4 AIR CON"• 1RO0 P.TU 01833 30 0 1 2 6

57: S3 53 53 55 55 55 55

48: .OU .00 .00 .50 .50

149: .00 ,000 o0 .50 .50

SO: o00 .00 .On .50 .50
51: .00 .00 .up .50 o50
52: .o0 .00 .00 .3U .70
53: .DOC .U0 .UP .30 .70
54: .00 .00 .00 .30 .70
SS* A24318 AIR COND 18000 BTU 01833 30 0 1 2 7

56: 15 25 42 57 63 83 97
57: .0e. .00 .25 .75 .00

Figure 111. 1.5
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UNCLASS!FICEoD90EXkPLE OF THE OUTPUT DATA FRO14 UTILITY CONTROL/COMPILtRoesUNCLAS

2.:TEMPORARY CONTROL DATA FILE WART PSSUVl.C
Z: 7 6 9 10 0 2 -1

S3: is 15 30 30 30 30 30

5: 2 2
c: .1 2
7: 3 3
1: 4 4

1o: 5 5

12: 1 4
13. 5 7
14: .05 .05 o0S 0. .02 .00 .00
15: ' 15 .15 %23 .10 .05 .02 .00
is: is .15 .1.0 .10 %05 .05 .05
17: 418.1 51S 52.0 52.0 52.0 52.0 52.0
s18:,DO0 . loo . 059 , 300
IS: .255 ,1145 .050 .600
20. .200 .l5S .DO 640S21: 1D *I OS *ass el , 840

226: 6005 *ass .1110 .800
232 0305 OOS .000 e690
241 .555 .000 .000 .4145
25: DO0 .994 .211 1.666 .222 ,111 .666 .090 .138 *599 .574
26: .2241 .691 . T264 L .7141 .9S 074141 359 .807 64141 .921 .100
27: .100 .992 .600 2.741 .578 .000 .29S .000 .7041 .000 2.192
28: 7.682 3.339 .668 1.750 1.199 .502 .078 .51.5 .57 .000 .080
29: .200 2,307 1.25s 6927 .494* .000 %933 .000 .283 28141 1.609
30? G.753 3.355 o895 3.001 1.679 1*7?9 .465 .899 .566 .000 6090
31: .,050 255 e.0641 555 .688 .010 .048 .50 .q23 .760 .064
32: 3.142 7.460 .533 .850 .973 .3419 .077 .050 %778 .DO0 .080
33: *E49 .7641 .S801.000 .950 .485 .196
34: 64GO0 1.410 .00 .D0 10.00 241.00 36.00 72.00 7.*0 an0 9.00 .00 .00
35: 5G600 1.410 .00 2.00 20.00 34.00 52.00 60*fO 4120 .00 5.00 -0o 0DO

36: 50.00 0go .00 2.00 iS.0O 241O0 37.00 28,00 2.30 .00 7.00 .00 .00

37: 27.00 .50 .00 .00 6.00 18.00 25.00 10.00 .60 .00 .00 D0 Do
38: 19.00 .41 .00 .00 5.00 13.00 16.00 4100 .50 .00 ,00 .00 .00
39' 30.00 .30 .00 41.00 41.00 141.00 33.00 3(0.0 t o .00 41.00 -Do .00
40% 17.00 .10 .00 2.00 3.00 7-00 15.00 1.00 .1o .00 1.00 *Do *00

Figure Ill 1.6
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JNOLSII2A.CIAPLEor R&TtS*5i/SPC-I OUTPUT DATA PROM UTILITY MINOIS

It TEPPOKR0Y CONTROL DATA FILE WANT PO5024tC

a:

It

It

10t DAYS PER PERIO0D
Lit is is 3o 30 to 30 30

til IRST &NO LAST PERIOD PON TACH WART SET

lot I I
let a a

let S 3
Ist 1 4 1
20t 1 1

29 2

271 AtR OS RATE BY PERIOD 10 .50 .0 .0

28t .10o * 150 .100 .0100 .050 .0O0 .050

30:

311 ASEAIJ LOS ATSE UNPEIODB PRO
32: ISO1 .1.50 12.00 .1.00 QSzO .02.0 5.000

12 L PRCTN LOSS it RF ATB PEROSTRD YPRO

A9t .1300 .105 .1005.10 .0510 400 .

31? 1.20 AV .LARS[NTSB .0E00 .00
Al: 41.2001 $.50 .2003$.0 5.A00 20 S.0
A41 05 .50 .10 50

52:

S3't FART ILLS Of PERr Ay POSUR IVU CLASRTI OSUD

55? coca .1410 .0540 .101 .2 11 11 .1 13059 *7

51; .2230 .1150 .0500 .71 99 *7A .5 .0 IA 91 .0

44: .1000 .992 .1030 2.7A 55 00 .29 .0 . 00 .9

%It 7.152 3.339 .661 .54.9 52 0S .1 57.00 .0803

sat .200 2OO0Q 1.251 .92 AA 00 .13 .0 .5 2B .0

1t 1.153 3.0 59 .0c95 3.43001 165 119 .1 55 .1 oo .

3IA

65? .000 .255 .211 1.655 .222 .011 .055 .50 .123 .750 .&741

71 . 3.224 7.610 .533 * 5f0 .91 .3A94 .357 .050 .775 .900 .050

Is: .0 12 .4 .44 .7 00 .1 00 -0

71: 3.1%2 7.460 . 30 1.0 0 .950 AS .1491 .? 0o -T 00 .8
72:
G3:

70; ARTY KALLS FATORS B0 050BR CAS T ERO

7?211 .000 1.70 .000 I.000 .1500 21040 31.007200 .0

71:

79: 501.000 1.900 .000 :.ooo 10.000 24.000 37.000 ?2.000 2.400

?8, 1'.000 1.A00 .000 2.000 21.000 .13.000 s1.ca00 1.000 4.500

I2: 27.000 .900 .000 Z.000 15.000 Z18.000 21.000 10.000 2.600

42: 30.000 .300 .000 A.00 A.000 14.000 33.000 30.000 .900

35:

so: 17.000 .100 .000 2.000 3.000 7.000 15.000 1.000 .L0op

Vigure 111. 1. 7
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tUNCLASjItl)6D*0EX£APLf r RAT 881s-XX lONTHLV-uOL OUTPUT oAvAra P8C UTILITY P.L(ON/3

I'? D?148 AX( 1E~4 "218 OM FG P1A 2.813 'W.1 2.85 ?.%% 3.1% 3.11 2.28 3.03 2.85 2.40

3: IQ47 52 4ADP TEST rAMCRV LM178 0.041 10.15 5.68 9. 10.44 10.26 3 .08 7.06 100~ M8.87

S 27'56 AIMINS r.IRCLP M2 WE~ 30.73 80.3? 35.58 34.79 49.34 86.76 71.5E. 18.88 42.10 24.86 1
£ 2 3710 AIR COt4O FL/WNDW 60008 .00 600 -00 .00 .00 .00 t00 .00 to0 .00

59 42 16 2t AIR CO40 F/WA 5000 BTU 1.13 1.77 1.88 1.814 2.18 2.10 .95 .87 1.19 1.31
10,
11 : A2 408 £18 A 0IR 18OM 0 5BT .60 .7% .17 447 .83 .78 .33 .87 .96 .51

Figure 111. 1. 8
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UN'LASSIFIrr.9***[XAWPL O TME' RATES-XX,/fONTHLY-UL OUTPUT DATA 7FROM ELCON/3

4 '03196 AK VEH M218 GH EG PIA 2.83 A.52 5.% 3.27 11.82 6.57 3.1'; .11 7.18 •.21

3ý A1I471%2 A0AP TEST CAHLRA LM178 9.7U ;4.23 18.63 13.13 17.4. 12.51 9.1- 7.8', 16.54. 9.77

5.' 422496G 41M•Irq CIRCLE M2 W/E• 37.D8 49.58 43.34 57,61) 73.84 56.98 24.39 20.51 .59.017 33.28

7: A23770 AIR CONO FL/WI1NOU MOB $at) .00 .00 .00 .o0 .00 .on .0o .0 l .00
8:
9: A23828 AIR COND F'/I. 9000 BTU 1.3G 5.25 3.41 1.98 3.13 2.49 1.n0 .9O 2.1 1.17

io:
11: A24044 AIR CONO 18000 RAU .71 .87 .79 .62 2.31 .89 .37 .50 1.21 .58

.12

Figure 111. 1.9
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Chapter 2

WARF INTERMEDIATE MATERIEL PROCESSOR

2.1 DESCRIPTION OF PROCESSING: The WARF Intermediate Materiel
Processor (WIMP) is the newest portion of the WARRAMP methodology, having
been created in 1980 to supplant the Red Artillery Model (RAM) Methodology.
This program's implementation is tied to the development of, and use of, full force
array data (combat units, including support type units) in the COSAGE model.
Modifications of this utility is anticipated as the further development of COSAGE
occurs: for example, the addition of tactical air support modules to COSAGE.
The source code employed in the WIMP is extractions from the COSAGE model.
Hence the programmer will encounter some items (code) that has no direct
bearing on the WIMP methodology, but are necessary for the completeness of the
program.

2.1.1 PURPOSE/FUNCTIONS: The purpose of this program is to process the
red force's artillery (indirect fire) missions (a special output from COSAGE) on the
blue force array (unit data) with the equipment of the units redefined as one of
the (22 each) artillery vulnerability groups, which yields (as an output) a re-stated
(by vulnerability group) set of unit losses.

COSAGE treats the number of equipment types as a variable and each notional
equipment type belongs to a generic family possessing similar characteristics for
direct fire and indirect fire vulnerabilities. However, the WARF methodology
treats equipment types as a fixed set (22 each) of specific groups according to
artillery (indirect) fire vulnerability. Also, the units modeled in COSAGE haveonly combat equipment (major) items and it is necessary to estimate losses of
other essential, but non-combat (non-firepower producing) items of equipment.

For these reasons, a units table of organization and equipment (TOE) is restated
from the COSAGE methodology and put into the WARF methodology context.

The output (unit losses by vulnerability group) is then processed by the program
WIMP/LOSS-RATES to yield the average equipment loss and a rate of loss over
time (period of ground combat). Though the WIMP processor program is imple-
mented in the SIMSCRIPT 11.5 programming language, it does not employ the
event or process (timing routines) features of SIMSCRIPT 11.5. It performs the
data input functions, processes the data computationally and writes the results
(output) in a format ready for the next MPP processor. It is a one-sided program
in the WARRAMP methodology, the only interest being the effects of the red
force's artillery fire on the blue force.
2.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The WIMP I/O structure is

depicted in Figure 111.2.1. This general graphic presents the input/output file-
name.element-name normally associated with the programs operation.

2.1.2.A INPUT DATA AND DATA BASE: The following input files are
required. These files are generally free-formated. This feature demands user
discipline in maintaining a data organization for ease of editing and visual error
checking. The variables associated with the input are defined in the Data Element
Dictionary, paragraph 2.1.2.C. A summary of I/O is presented in table 111.2.1.
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o Category, Type Unit (CATTU) Data. This file is a free-formatted data
file with mixed mode data that provides the parameters for the unit-
specific data that will follow in the .CAT$TU data file. This data file is
a copy of the COSAGE Data Base file by the name UNIT$DATA. The
categories and types of units have SIMSCRIIPT 11.5 defined attributes
and set memberships by their definition as a permanent or temporary
entity. These relationships are depicted in Figure 111.2.2. A sample of
the data is presented in Figure 111.2.8. This data is read into the
program by the routine CAT.TU.INPUT.

o Equipment and Type Equipment (EQUIP) Data. This data file is a free
formatted data file with mixed mode data values that provides the
parameters and descriptors for the equipment items assigned to each A
unit in the ,UNITXXX file and values necessary for the ground combat
modeling performed in COSAGE. This data file is prepared by the
WARF analyst to reflect the 22 equipment vulnerability categories and
personnel. The types equipment and equipment items are SIMSCRIPT
11.5 defined permanent entities with attributes and set relationships as
depicted in figure 111.2.2. A sample of the data file is presented in
Figure 111.2.9. This data is read into the program by the routine EQ.TE.-
INPUT.

o Unit Data (.UNITXXX). This file is a free formatted data file with all
input values being integers that contain the force array data. The force
is the grouping of units in an order-of-battle hierarchy with each unit
having certain features (attributes). This data file is a copy of the
COSAGE Data Base file by the name UNIT$DATA. The element name
has the "XXX" appended to enable user's to change the name by

changing these characters to a label identifying the data file by a
combat posture. A posture denoting the type of array by the modeled
disposition of the forces, i.e., attack, delay, defense intense or defense
light. The units in this file are sorted by the side identification because
the analytical interest is in the blue force data. The units are
SIMSCRIPT 11.5 permanent entities, have attributes and set member-
ships as depicted in figure 111.2.3. A sample of the data file is contained
in figure 111.2.10. This data is read into the program by the routine
UNIT.INPUT.

o Posture, Environment and Mission Data (PEM). This file is a free-
formated file that contains mixed mode data. This data is a copy of the
COSAGE Data File by the name P$E$M$DATA. The purpose of the
data is to initialize the types of postures (standing, open, foxholes, in
tanks, etc.) that will be modeled for personnel, and the environments
that will be modeled (open, town, woods), and mission the tactical units
may be directed to have (attack, delay, defend, withdraw, etc). These
variables are used to establish arrays and then read in the particular
data. In the SIMSCRIPT 11.5 language, these are compound entities, or
multidimensional arrays, representing distributions of a tactical units
assets on the hypothetical battlefield. The organization is depicted in
Figure 111.2.4. A sample of the data file is in Figure 111.2.X. This data is
read into the program by the routine P.E.M.INPUT.
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read into the program by the routine P.E.M.INPUT.

o Type (Artillery Indirect Fire) Battery Input Data (TBTRY). This file is
a free-formated file that contains mixed-mode data. This data is a
copy of the COSAGE data base file by the name TB$DATA. The pur-
pose of this data is to initialize the types of indirect fire units that will
be modeled among the blue and red force arrays. The SIMSCRIPT 11.5
organization is depicted in Figure 111.2.5. A sample of the data file is in
Figure 111.2.12. This data is read into the program by the routine TB.-
INPUT.

Battery (Artillery - Indirect Fire) Input (BTRYXX) Data. This fCle is a
free-formated file that contains mixed-mode data. It is a copy of the
COSAGE data base file by the name BTRY$DATA. The "XXX" portion
of the file name is edited by the user to contain characters that relate
the data file to a specific force array (posture) in the same manner that
the UNITXXX file is named to provide a data audit trail. The purpXose
of the data file is to input the indirect firing units; the battery are so
identified but are also one of the named units input in the UNITXXX
data file. All of the modeled indirect firing units are input for both
forces. The SIMSCRIPT 11.5 relationships are depicted in Figure 111.2.5
and the sample data file in Figure 111.2.13. This data is read into the
program by the routine BTRY.INPUT.

o Munitions (for indirect firing systems) Input Data (MUNS). This file is a
free-formated file that contains mixed-mode data. It is a copy of the
COSAGE data base file by the name MUN$DATA. The purpose of this
data is to input the data by munitions type for each type of (indirecti! ~firing) battery modeled, Each munition has attributes for range and

lethality and has sets that contain the values for different fusing
methods and error over range values. These relationships are depicted in
Figures 111.2.5 thru 111.2.7, and the sample data file is in Figure 111.2.14.
This data is read into the progrierm by the routine MUNS$INPUT.

o Submunitions (SUBMUNS) Inr,'ut D.L-a. This file is a free - formated
data file that contains intege-r data. It is created by the WARF analyst
using AMSAA provided catv.strophic lethal area data. The purpose of
the data file is to initialize the reliability and lethality of the modeled
indirect fire submunitions. These submunitions relate only to the
improved conventional munitions (1CM). The SIMSCRIPT 11.5 relation-
ships are depicted in Figure 111.2.7. A\ sample data file is in figure
111.2.15. This data is read into the program by the routine SUBM.INPUT.

o High Explosive Le~thal Area Input Data (HELA). This file is a free -

formated data lile that contains integer data. It is created by the
WARF analyF' ,using AASAA provided catastrophic lethal area data.

The purpos: of the data ts 1o initialize the lethality data for the high
explosive muritions roodeled. The internal data structure relationships
are depicLed in Figure IIL2AZ A copy of the sample input data is in
Figure 111.2. ' 6. This data is read by the routine HE.LA.INPUT.

51



o SIMU5-XX Input data contains the fire mission data that is the resultant
output from a COSAGE simulation. This file is read as a free formated
data file with mixed-mode data. This data is the basis for the computa-
tions of the WIMP program, and it is read by the WARF.ARTY routine.
A sample of this input data file in in Figure 111.2.17.

o WIMP/TOE-IN input data file contains the restated table of organiza-
tion and equipment structure, according to the artillery vulnerability
groups for each type unit modeled. Th~s data is an output from the
WIMP/TOE-IN program and a sample of this data is illustrated in Figure
111.2.18. This data is read into the WIMP program by the WARF.ARTY
routine.

2.1.2.B OUTPUT DATA AND DATA FILES: This program produces two output
files from the program execution. They are as follows; refer to table 111.2.1 for a
summary.

o Run output is produced from the demand mode - submitted run stream
via the system PRINTS file; default is logical unit 6. Refer to Volume 1,
Figure 111.2.2 for the runstream. Through the Executive 8 commands
the user puts the WIMP program into execution and performs an edit of
the successful program runs into a breakpointed file called "XXPRINT"
The runstream itself must be edited on line by the user to substitute
appropriate labels for output file element names in lieu of the "X"
characters.

o A print file cataloged as XXWIMPOUT (Figure 111.2.33) is initialized by
the program to capture the computed output of the WARF.ARTY
routine. The output is written with formating statements and all output
data fields are decimal (real). Logical Unit 3 is applied for this print
file; however the output data is edited (copied) into a file element
version called .WIMP/XX-X at the conclusion of a normal program
execution. The "X" labels on the version must be edited (in runstream)
by the user and replaced by characters denoting the source (posture)
UNITXXX input file and the run iteration number for an audit trail.

I
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I WIMP
*1 INPUT/OUTPUT

L---FORMAT--- --- DATA MODE---
-i LOGICAL

UNIT FREE SPEC ALPHA REAL INTEGER

CATTU 5 X X X X

EQUIP 5 X X x

UNITXXX 5 X X

PEM 5 X X X

TBBTRY 5 X X x

BTRYXXX 5 X x

MUNS 5 X X X

SUBMUNS 5 X X x

HELA 5 X X

WIMP/TOE-IN 5 X X
SIMO%-XX 4 X X X

XXPRINT 6 X X X X

XXWIMPOUT 3 X X

WIMP/XX-X 6 X X

Table 111.2.1
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2.1.2.C DATA ELEMENT DICTIONARY: The variables utilized with the WARF
Intermediate Materiel Processor are defined in the SIMSCRIPT 11.5 Preamble
(Figure 111.2.19). The Preamble established the data structure through the defini-
tion of permanent or temporary entities and attributes, and they may own and or
be members of sets or lists of entities. Refer to the reference SIMSCRIPT 11.5
manuals (ref S T, U) for detailb. The preamble declarations of the WIMP are
extensive and beyond the requirements of the processor because it is, like the
input routines, an adaptation from the COSAGE model. For this reason the data
element dictionary will address only those items used specifically in the WIMP.

o Clobal variables: The following variables are defined for use
throughout (globally) the program.

Descriptor word Mode N4lue Definition

ARTl,.LERY Integer 2 One of the four
categories of units.

BLUE Integer 2 One of the two sides
modeled.

BLUE.UNIT.CNTR Signed Integer VAR A counter for the
number of Blue
Units.

CBTAVN Integer 4 Abbreviation for
"Combat Aviation"
and one of the four
categories of units.

DATA.ERROR Signed Integer Var •0,l) A flag for
input routines.

DEBUG Signed Integer Var (0,1) A flag for selective
writing of debugging
information.

FALSE integer 0 A switch value.

HIT Inreger I A discriptor for
program text, a
f lag.

MANEUVER Integer I One of the four
categories of units;
denotes those units
that may move on
the battlefield,
infantry and Armor.
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MISS Integer 2 A discriptor for
program text and
a flag.

N.BTRY Integer 0-N The number of
batteries (artillery)
units modeled.

N.CATEGORY Integer 0-N The number of
categories modeled.

N. ENVIRONMENT Integer 0-N The number of
combat envir-
onments modeled.

N.EQUIPMENT Integer 0-N The number of
equipment items
modeled. :

N.FUZE Inveger 0-N The number of
artillery HE

munitions fuzes
modeled.

N.GROUPING Integer 3 The number of unit
groups modeled;
Artillery
Manuever or
Support.

N.HE.MUNITION Integer 0-N The number of high
explosive munitions
modeled.

N.HE.RANGE.HACK Integer 0-N The number of
artillery HE range
petitions modeled.

N.C.MUNITIONS Integer 0-N The number of
improved
conventional
(with submunitions)
munitions modeled.

N.IC.RANGE.HtCK Integer 0-N The number of
artillery IC range
partitions modeled.

N.MISSION Integer 0-N The number of
missions (of units)
modeled.
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N.POSTURE Integer 0-N The number of
personnel postures
modeled.

N.SIDE Integer 2 The number of
forces or sides
modeled.

N.SUBMUNITION Integer 0-N The number of
submunitions for the
ICM artillery rounds
modeled.

N.TB.N.FM Integer 5 The number of
fire missions per

type battery.
N.TYPE.BTRY Integer 0-N The quantity of

types of indirect

fire (artillery)batteries modeled.

N.TYPE.EQUIP Integer 0-N The quantity of
types (groups) of
equipment modeled.

N.TYPE.UNIT Integer 0-N The number of
types of units
modeled.

RED Integer I One of the
two sides modeled,
the side color.

SUPPORT Integer 3 One of the four
groups of units.

TRUE Integer I A flag, descriptor
for the program
text.

YES Integer I A flag, descriptor
for the program
text.

63

L)lI



o Data Variables - Relationship of the following variables can easily
be established by reviewing the appropriate Figure 111.2.2 - 111.2 -
7.

Name Mode Definition

BTRY Integer - Permanent entity An indirect fire
S~unit; a pointer,value I to N.BTRY.

BY.BN Integer - attribute The number of the
higher headquarters
or the battalion to

* which a battery
may belong.

BY.PGM.CAP Integer - attribute The precision guided
munitions (laser
guided) capability
of the battery. May
be "yes" or "no".

BY.TYPE Integer - attribute The type of battery
value for this one
battery; a value
from I to

TYPE.BTRY.

BY.UNIT Integer - attribute The value of the4
unit identification
number of this unit
from the unit data
file. Identifies
the battery to unit
relationship.

CATEGORY Integer - Permanent Entity A definition of agroup of units by

their function; i.e.
field artillery,rnech
infantry, a pointer.

CPM.UNWARNED Integer - attribute The percent of a
unit according to
category, posture
and mission
considered to be
unwarned against an
artillery attack.
Percent times 100.
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Name Mode Definition

CPM.WARNED.FRACT Integer-attribute The percent of a
unit by category, I
posture and mission
considered to be
warned against
an artillery attack.
Percent times 100.

CT.GROUP Integer-attribute The grouping to
which a category
of units will belong;
a pointer
to the group. The
defined value of the
group 1, 2 or 3.

CT.MIN.FEBA Integer-attribute A distance, in
decameters, fromr
the forward edge of
the battle
area (FEBA) in
which a category
of units will be
located.

CT.NAME Alpha-attribute The name, in 6
charactors or less
of the categories of
units modeled.

EC.FRACT Integer-attribute The percent (times
100) of a unit by
category, of
equipment thai may
be found in a
modeled
environment.

ENVIRONMENT Integer-Permanent Entity One of the modeled
environments that
military units may
be found in open,
town or woods.
Value from I to
N.ENVIRONMENT.
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EN.NAME Alpha-attribute The alphanumeric
name (up to
6 charactors)
of a modeled
environment.

EPS.LA.PERS Integer-attribute The lethal area, in
square meters,
times 10 of a
submunition against
personnel in a given
environment and
posture.

EQUIPMENT Integer-Permanent Entity One of the modeled
equipments; value
will be from 1
to N.EQUIPMENT.

EQ.TE.PTR Integer-attribute A pointer to the
type of equipment
(generic family) in
which the equipment
belongs. A value
from 1 to
N.TYPE.EQUIP.

ES.RELY Integer-attribute The probability
times 100
of a submunition
successfully
detonating in a
particular
environment.

FUZE Integer-Permanent Entity One of the modeled
fuses for indirect
fire munitions,
a value from 1 to
N.FUZE.

FZ.HE.RELY Integer-attribute The probability
times 100,
of the fuze mounted
on a high-explosive
round, in

denotating as
prescribed.

66



Name mode Definition

FZ.NAME Alpha-attribute The alphanumeric
name, up to 6
charactors of the
modeled indirect
fire munitions
fuses.

GP.NAME Alpha-attribute The alphanumericname, up to 6
charactors of a
modeled unit
grouping; Artillery,
ManeiJver Support.

GROUPING Integer-Permanent Entity A modeled group of
military units
according to their
tactical function.
Value from I to
N.GROUPING.
Refer to GP.NAME.

HC.WPN.TYPE Integer-attribute The pointer to the
type of weapon(s)
modeled on a type
of helicopter. Value
from o to
N.TY PE.WEAPON.

HE.COST Integer-attribute The dollar cost of a
high explosive
munition. Used
selectively in
logic tests to select
the least cost
munition.

HE.ID Alpha-attribute The alphanumeric
name, up to 6
charactors given a
high explosive
munition.

HE.MUNITION integer-Permanent Entity A modeled high
explosive
munition; value
from I to
N.HE.MUNITION.
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Name Mode Definition

HE.RANGE.HACK Integer-Permanent Entity A modeled range
partition for high
explosive munitions
based on the fact
that munitions
effective and firing
system error is a
function of range.

HE.RH.RANGE Integer-attribute A range, in
decameters
applicable to a high
explosive munitions
range back
(partition).

HE.RH.ROUND.CPE Integer-attribute The circular
probable error
in delivery defined
in meters, of a high
single explosive
round within a range
back (partition).

HE.RH.TOTAL.CPE Integer-attribute The circular
probable error
in meters in the

delivery of any
quantity of high
explosive rounds
within a range back
(partition).

HE.ROUND.RAD Integer-attribute The burst radius of a
high explosive
munitions - one
round in meters.

HE.VOLLEY.RAD Integer-attribute The aggregrate
burst radius of a
volley of high
explosive minitions
assuming the
battery is deployed
in a constant
formation and firing
a constant sheaf.
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Name Mode, Definition

HE.WEIGHT Integer-attribute The weight of the
artillery round, in

standard units -
normally pounds.
Used to compute the
tonnage of
munitions expended.

IC.COST Integer-attribute The dollar cost of a
improved convent-
ional munition.

IC.ID Alpha-attribute The alphanumeric
description, up
to 6 charactors, of
an improved
conventional
munition.

IC.MUNITION :.teger-Permanent Entity A modeled improved
conventional
indirect fire
munition; value
from I to
N.IC.MUNITION.

IC.N.SUBM Integer-attribute The quantity of
submunitionscontained within an

improved
conventional
munition.

IC.RANGE.HACK Integer-Permanent Entity A modeled range
partition for
an improved
conventional
munition.

IC.RELIABILITY Integer-ittribute The probability
times 100 of
an improved
conventional
munition detonating.

69



Name Mode Definition

IC.RH.RANGE Integer-attribute The range, in
decameters of
an improved
conventional
munition rangepartition.

IC.RH.ROUND.CPE Integer-attribute The circular error

probable, in meters

of an improved
conventional
munitions within a
range back
(partition).

IC.RH.TOTAL.CPTE Integer attribute The circular error
probable, in
meters, of an
improved
conventional
munition volley
within a range
back (partition).

IC.SUBM.INDEX Integer-attribute A pointer to the
submunition that is

a component of the
IC.MUNITION; value
from I to N.SUBM.

IC.TB.INTERCEPT Real-attribute A value used to
compute the
effectiveness of the
improved
conventional
munition; a function
of the firing systems
tradjectory by type
battery.

IC.TBSLOPE Real-attribute The slope of the

delivery trajectory
of a type firing
battery for
improved
conventional
munitions.
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Name Mode Definition

IC.VOLLEY.RAD Integer-attribute The radius of
effects of an
improved
conventional
munitions volley of
rounds, in meters.

IC.WEIGHT Integer-attribute The firing weight of
the improved
conventional
munition round, a
standard measure,
normally in pounds.

MAN.UNIT Integer-Temporary Entity A maneuver unit,
modeled; one
of the units input.
Value is machine
address.

MISSION Integer-Permanent Entity A modeled feature
of military units; a
value from I
to N.MISSION.

MN.NAME Alpha-attribute The aphanumeric
name, up to 6
charactors of the
mission.

MU.CRIT.NO Integer-attribute The quantity of
critical or combat
essential items
belonging to a
maneuver unit.

MU.REINF.IND Integer-attribute An index denoting
that the maneuver

unit can or cannot
provide
reinforcement to a
unit requiring
reinforcement.

POSTURE Integer-Permanent Entity A modeled feature
of military
units; a value from
I to N.POSTURE.
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Name Modc Definition

PT.NAME Alpha-attribute The alphanumeric
name given to a
modeled posture, up
to 6 charactors.

REPF.LA.PERS Integer-attribute The lethal area in
square meters,
times 10 of a high
explosive munition
given a fuze, range
partition, posture
and environment
against personnel.

RTEF.LA.EQUIP Integer-attribute The lethal area in
square meter times
10, of a high
explosive munition,
given a fuse,
environment, and
range back
(partition) against a
type of equipment.

SIDE Integer-Permanent Entity A modeled force,
blue or red (2, 1).

SM.NAME Alpha-attribute A alphanumeric
name, up to
6 charactors of
submunitions.

SUBMUNITION Integer-Permanent Entity A modeled feature
of improved
conventional
munitions.

TB.HOW.EQ.ID Integer-attribute The type battery's
pointer to the type
of equipment that
identifies its weapon
systemn; a value
from I to
N.EQUIPMENT.
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Name Mode Definition

TB. LFAIL. MEAN. RN DS Integer-attribute The long term, or
high number of
rounds that can be
fired by a weapon
system of the type
battery, and a firing
system failure will

occur.

TB.LFAIL.REPAIR Integer-attribute The long term, or

high hours (times 10)
necessary to effect
the repair of a
weapon system of
the type battery.
High value of a
uniform distribution.

TB.MARCH.ORDER Integer-attribute The time in minutes
(a delay) necessary
for the type ofS~battery to be

bprepared to move or
displace from one
firing position to
another.

TB.MAX.FEBA Integer-attribute The distance, in
decameters that is
the maximum
allowable for the
type battery to be
located from the
FEBA. A unit
identified as this
type battery, that
exceeds this
distance, will be
issued an order
to displace forward,
or towards
the FEBA.
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Name Mode Definition

TB.MAX.FIRE.RATE Integer-attribute The maximum rate
of fire for the
type of battery,
given a firing

system. The highest
sustained rate
of fire for the total
firing systems
in rounds per
minute.

TB.MAX.PREP Integer-attribute The maximum
amount of time

(minutes times 10)
that a type of
battery will
require to prepare
for a given fire
mission. Upper
value for a uniform
distribution.

TB.MAX.RANGE Integer-attribute The maximum range
that a firing system
of the type battery,

in decameters.

TB.MAX.RAP.RANGE Integer-attribute The maximum range
that a firing system
of the type battery
can fire a rocket -
assisted projectile,
in decameters.

TE.MIN.FEBA integer-attribute The distance, in
decameters that
is the minimum

allowable for a
battery of this
type. A movement
order will be
generated to move
such a battery a
distance to the
rear (array) from
the FEBA.
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Name Mode Defi_ , cior,

TB.MIN.HOW Integer-attribute The qu.: Iti L
firing sy-tejr.s that
is the ni(" mum
allowable for a
battery of this type
to execute fire

orders. A battery
that has less than
this quantity is a
non-firing unit. The
losses may be
permanent or
temporary.
Temporary implies
that the howitzers
are in repair.

TB.MIN.PREP Integer-attribute The minimum
amount of time, in
minutes (times 10)
that a battery of
this type will
require to prepare
for (a delay)
a fire mission. The
low end of a
uniform distribution.

TB.MW.THRESHOLD Integer-attribute A scaler value for
of compound entities this type of

(2 - dim array) battery's military
worth thresholds
for the fire order
queue. A method of
ranking fire missions
by the value of the
target. A target
having less than a
minimum threshold
value will not be
fired upon by this
type of battery.
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Name Mode Definition

TB.NAME Alpha-attribute A user developed
name for this type
of battery, up to 6
characters.

F Normally the
equipment type is
associated with thet name, e.g., I 55HOW,
etc.

TB.N.FM Integer-permanent The number of fire
missions this type of
battery may have.
Set to a value of 5.

TB.N.HOW Integer-attribute The number of firing
systems the type ofbattery will have at

full (TOE) strength.
TB.OCCUPY Integer-attribute The amount of time,

in minutes, (a delay)
that a battery of
this type wi.ll use in
occupying a new
firing position
at the conclusion of
a move.

TB.SFAIL. MEAN. RN DS Integer-attribute The mean number of
rounds that a
battery of this type
will expend before
a short term failure
(minor) will occur.

TB.SFAIL.REPAIR Integer-attribute The mean time in
hours (times 10)
that a firing system
of a type battery
will be in repair for
a short term
(minor) failure.

The total available
firing systems of a
battery of this type
is decremented by
one for the period.
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Name Mode Definition

TB.TM.CLASS Alphanumeric-attribute The classification of
type munitions for
the type of batterys;
up to six characters
- the program
expects, and uses
HE or ICM.

TB.TM.LINK Integer-temporary entity A linkage created to
relate type

munitions to type
batteries. The
value is the true
machine address.

TB.TM.RAP Integer-attribute A key value 0 or I
to indicate that (1)
the type munitions
is a rocket assisted
projectile.

TES.LA.EQUIP Integer-attribute The lethal area in
of a compound entity square meters of a

munition against a
type equipment,
in an environment,
by a submunition
of a ICM.

TU.CAT Integer-attribute The pointer to the
category of units
to which a type unit
belongs. Value from
I to N.Category.

TU.CRITICAL.EQUIP Integer-attribute A yes (1) or no (0)
INDEX value set to

determine if the
type unit, type
equipment link is a
critical
(combat) equipment
item.

TU.CRIT.NO Integer-attribute A counter value
containing the
number of items of
critical equipm.ent
that a type unit has.
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Name Mode Definition

TU.FREQ Integer-attribute A counter valuewith the number
of type units of this
type modeled.

TU.LEVEL Alphanumeric-attribute A value, up to 6
characters that
names the type of
unit, e.g.,
CO, PLT, BNHO,
etc.

TN.MIL.WORTH Integer-attribute A scalar value given ]
to types of units by
the user/analyst.

TU.MOVE.RATE Integer-attribute The maximum,
unopposed rate in
hexadecameters per
hour;computation-
ally used in unit
movement, degraded
by. .errain,
opposition and day
or night factors.

TU.NTE.ID Integer-attribute The pointer to an
Sequipment type

that is not a type
belonging to the
type unit. Value
of I to
N.TYPE.EQUIP-
MENT.

TU.OPP.PRIORITY Integer-attribute A value based upon
an analyst developed
priority scheme
for types of units.

TU.PRIN.TE Integer-attribute A pointer to the
principle type

of equipment
employed by the
type of unit; value
of I to N.TYPE.
EQUIPMENT.
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Name Mode Definition

TU.RADIUS Integer-attribute The typical radius,
in meters, of this
type of unit in a
combat deployment.

TU.SIDE Integer-attribute The pointer to the
side to which this
unit is represented
within, value is I to
2.

TU.SUP.PRIORITY Integer-attribute A value based upon
an analyst developed
priority scheme for
types of units in a
support role.

TU.TE.ID Integer-attribute A pointer to the
type of equipment
the link represents;
a value of I to
N.TYPE.EQUIPMENT.

TU.TE.QUANT Integer-attribute The quantity of
equipment of the

type represented by
the link.

TYPE.BTRY Integer-entity The pointer value of
a type battery
modeled; value from
I to N.TYPE.BTRY.

TYPEEQUIPMENT Integer-entity The pointer value of
a modeled type of
equipment; value
from I to
N.TYPE.EQUIP.

TYPE.UNIT Integer-entity The pointer value of
a modeled type
unit; value from I to
N.TYPE.UNIT.

UNIT Integer-entity The pointer value of
a modeled unit,
value from I to
N.UNIT.
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Name Mode Definition

UN.LAST.ARTY.ENG Integer-attribute The time the unit
was last engaged
an opponent
artillery unit;
in minutes times
100.

2.1.3 PROGRAM PROCESSING: The high level program features are
depicted in Figure 111.2.32. The MAIN routine is the driver with the data
definitions and background having been established by the PREAMBLE. With
exception to the ERROR.STOP routine, all of the other routines perform the data
input function. All computations are performed in the WARF.ARTY routine.

2.1.3.A PROGRAM RUN DESCRIPTION: The procedure or execution run file
is discussed in Volume I of this documentation set, Chapter 2, of Section 11. The
file element resides in a permanently cataloged file and is designed to be executed
in the demand mode from a computer terminal via the @ADD command. All data
is read from logical unit 5 (READS) with exception to the E5SIMUX-X program
file which reads data from logical unit 4. The computational output is temporarily
captured in a permanent print file labeled XXWIMPOUT. in logical unit 3. It is
subsequently edited (copied) to a file element called PF.WIMP/XX-X. The
program run output is captured in a breakpointed file (logical unit 6 - PRINTS),
cataloged by the user as XXPRINT. The program calling and execution sequence
is as depicted in Figure 111.2.32. The program run output will be highlighted with
processing statements that enable the user and programmer to follow the
sequence of execution activity. These statements are:

0 DEBUG statements - The debug key is set to "TRUE" in the MAIN
routine and all logical tests for printed debug statements will be satis-
fied. Thus the output will be written with these programmed
statements with any specified variable on to unit 6.

0 PRINT statements - The routines of the program have over 22
unbounded print statements, directing that a formatted statement
and/ot variable be written onto the output file Unit 6.

0 LIST Statements - The SIMSCRIPT 11.5 programming language enables
programmers to incorporate "LIST" statements into the program. This
statement will cause selected attributes of entities or an expression to
be written onto the output unit 6 in a standard format with labels.

o Bounded PRINT Statements - The routines have print statements
bounded by programmed logic tests other than the Debug test. These
logic tests, when satisfied will cause a programmer formatted state-
ment and/or variable to be written on the output file, unit 6.

The program may stop prematurely by a subroutine call to the routine ERROR.-
STOP by either the EQ.TE.INPUT routine if a logic test fails, or from the UNIT.-
INPUT routine if a data logic test fails. A "STOP" may be executed in the routine
BTRY.INPUT at two different locations if logic tests for data fails. If this occurs,
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a normal job finish or termination is made.

2.1.3.B PROGRAM LOGIC: The program routines are coded with the structured
IF-ELSE-ALWAYS (or synonyms) and controlled DO-LOOP's. A minimum number
of GO TO 'LABELS' exist in the program (one in BTRY.INPUT). Some program
routines have been coded with indentation to highlight the structure, all of which
enables programmers to follow the logic as coded. In reviewing the language
features coded, the maintenance programmer should review the substitutions
created by the "Define to mean" statements in lines 614 through 632 of the
PREAMBLE. The uses of syntax in the program differs from the SIMSCRIPT 11.5
manuals because of these substitutions; all which make the program (text) logic
more apparent. The variable background mode for all the routines and the pre-
amble is declared as integer, which means that unless explicity declared
otherwise, all variables will be treated as an unsigned (but positive) integer
value. Thus mixed mode computations or statements will yield positive 'nteger
values. The WIMP program is flow charted in Figures 111.2.34 through 111.2.45. In
instances where expressions consist of a lengthy sequence of computations the
word "COMP.VAL" appears. The programmer should refer to the source code for
the expression.

2.1.3.C PROCESSING FEATURES: In addition to the features stated under the
program run description, the following items are 3f note:

0 Variable packing: The variables named in the Preamble are not packed
into fractions of words. This fact marginally (for this program)
increases the amount of main core required, but also reduces the

possibility of error.

o Units of Measure:

Ranges are expressed in 3 manners; 1) meters, the metric unit of
measure, or 2) in decameters, which is number of meters divided by a
factor ot i3, or, 3) hexadecameters, which is defined as the number of
decameters multiplied by 10 and divided by 16.

Reliability and probabilities are expressed in integer value by multiply-
ing the basic percent expression by 100 and rounding.

o Data Bank: The dynamic storage allocation feature of SIMSCRIPT
generally makes the DBANK information a matl-r of interest during a
simulation; this program, which is computational, or accounting in
nature, does not employ the timing routines. Thus the DBANK value is
of marginal value. The DBANK is the number of words (decimal)
rounded to the nearest thousand required by the data bank segments.

o Programming conventions: The unusual variable name length capability
of the SINMSCRIPT 11.5 programming language enables the program to
employ an english like text which facilitates understanding and compre-
hension. In general the first letters of an entity are used in the naming
of its attributes; e.g., TYPE.BTRY has a TB.NAME and TYPE.UNIT ha'
a TU.LEVEL. These naming conventions establish relationships useful i.
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reading and maintaining the program. Refer to the referenced
SIMSCRIPT manuals for name length requirements.

2.2 OPERATING ENVIRONMENT: The program is executed via runstream
submission in a demand mode environment from the computer termnal. Refer to
Volume I for the runstream. At present the demand for main core memory is
sufficiently low to permit this procedure and be within the operating policy. The
system manages the program execution, and the runstream referred to in Volume
1, contains all the necessary controls.

2.2.1 HARDWARE: The program executes on the UNIVAC 1100/82 OS with
the fixed and removable disk storage space as requested in the runstream.

2.2.2 SUPPORT SOFTWARE: The program compilation and execution
requires the following system processors:.

@MAP calls the MAP processor or collector to collect

the relocatable object code.

@ED call the editor processor

@5IM25 The SIMSCRIPT 11.5 language processor

SDDL The program may be processed through the
Software Design and Documentation Language
(SDDL) processor.

2.2.2.A OPERATING SYSTEM: The program was developed on, and tested on
the UNIVAC 1100/82 OS. The standard features of •he system (control language,
processors, terminals, on-line storage) provide the essential support.

2.2.2.B COMPILER: The SIMSCRIPT 11.5 is maintained on the USACAA system.
This program was developed under the Release 6.3 compiler. Release 7.0 was
installed in July 1981 and this program is compatable without modification, i.e.,
there are no compiler enhancements that are in conflict with the program.

2.2.3 DATA BASE: The input data for program execution resides in an
informal data file constructed by the user/analyst. There are no formal data base
requirements established for input or output.

2.3 MAINTENANCE PROCEDURES% The size of the program does not
dictate extensive life cycle management procedures.

2.3.1 PROGRAMMING CONVENTIONS: The conventions employed
throughout are applications of the SIMSCRIPT 11.5 programming language with the
structured programming techniques. Additionally, the following items are of note:

o Indentation of code: 'with exception to the routine name (first line) and
the end routine (last line) statement, the programmer should indent to
highlight the program structure.
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o Comments are preceeded by the ''(double apostrophe) characters and
any characters following this notation in a record are ignored by the
compiler.

o The "define to mean" statements in the Preamble introduce words that
can be employed in the code.

o The programmer's initials and the dates of any changes to the code are
commented and preceeded by the percent symbol (W) to facilitate
cross-relerencing done by the SDDL processor.

2.3.2 VERIFICATION PROCEDURES: Program verification is achieved
through a review of the run output (PRINT$). The numerous debug, print, and list
statements facilitate tracking the sequence of program execution and the
verification of execution. Verification is completed through the hand calculations
of the input data through the use of the coded expressions and a comparison with
the program output.

2.3.3 ERROR CORRECTION PROCEDURES: Program debugging is achieved
through the following techniques:

o Debug statements - Source code level debugging is best accomplished
through the use of coded debug statements at the approximate point of
a suspected error. Data can be evaluated in this manner as well.

o TRACE - The SIMSCRIPT 11.5 library contains a tracing routine that
traces back all subroutine calls from the error location and prints a
dump, in octal, of the recursive storage for each routine. A verification
of variable values can quickly be accomplished using the trace informa-
tion along with the compiler listing. Refer to reference items.

0 SNAP.R - The SIMSCRIPT 11.5 library contains a snapshot routine. The
programmer may develop a substitute routine, but the routine provides
lists of all the preamble declared entities, events, processess, etc. An
examination of these variable values aid in the verification of the
program and location of errors.

0 Post Mortum Dumps - The programmer may introduce the @PMD (Exec
8) command in the runstream just after the data commands, and, in so
doing received a printed listing of the contents of the program and data
that were in main core at the time of error. The listing is in octal and
must be manually interpreted. Refer to Appendix A, item U.

0 Data Errors - The free format feature of the input data necessitates
that some structure be employed to aid in the visual inspection of
data. User/analyst discipline in maintaining a format or structure is
necessary. Otherwise trial and error techniques must be employed.

2.3.4 SPECIAL MAINTENANCE PROCEDURES: There are no established
special procedures, save those outlined in the above paragraphs.
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380 2. 2. 36.22 32 6293 3.45S9 3o 429 2. 2. 2.
39t
50: 336 2. 2. 2. 22 2. 2 .22 2. 52 .2 2.
3t 2 . 339 36. 3. 9. 35o 72 3.22 2. 2Z.

553 36. 2. 2. 2. 2. 2t 2. 2. 2. 2. 2. 2.

Sb: 2. 2. 36. 2. 7. 35. 2. 4. 2. 2. 2.
57:4 b i 17o to to to 76 3o 26 3* to 26 2. 2.
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Il
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502 2. to 36*57 32079 23.55 25o49 3o97 26*9? to to 2,

1Si
S22 393@63 2, 6.99 2. 22.97 3%.96 to 25o22 to 5&22 6*95 26

S3t 26 33e93 273*22 34o95 69*96 323e5% 37.22 33o22 3*22 to to

SSSt 36. 26 26 2o to to to 2w 26 2o 26 t
561 to 26 36* to 7o 3So 24, 46 24 26 2w
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W1IMP TOCOII-AT

I1 P 0999 ell .38 ass 038 038 638 036

21 .99 all .38 .36 .36 .361 09.36 .36
3 1799 15.11 .36 6.36 .36 .34 .36

9: 0999 *It .38 *38 .38 .36 Goal *36

of .799 15.11 .36 4.38 .36 038 .38

11: 09.99 all .31o *36 .36 .361 .311 .3
12: 099 *11 .36 .36 -'a .38 09.36 036
13: 1.99 15.11 .36 1.36 0311 036 .31

IS:
19:t 79.99 all .36 .36 7.36 lo36 Ole 1.36
All .99 all .30 .36 .38 .36 ?be3t 1.36
let 7o.99 36.13 .36 1.36 .36 .36 039
19:
20:
21t 90999 all *30 &3S .36 .38 .34 .36
'121 .99 *It .36 .36 a36 .36 09.36 .38
23: 1.99 15.11 O3e 7.38 .38 .36 *361

25t
29: 09.99 ell .39 .38 .36 o3l as$ .38
27v .99 -11 .36 .36 .36 036 09033 .36

26: 7099 15.11 .36 7.36 .36 .36 .34

31t 09.99 all .36 .38 ass a36 .36 .34
32: .99 all a36 .38 .36 .36 09.36 .36
33: 7.99 15.11 .38 7e.38 .36 .30 .36
34t
35:
39:r 79.99 all .36 .36 ?.36 1e,38 O3e 1.36
37t .99 all .36 .38 .38 36 76.36 1.36
36g 1.99 36.11 .36 1.36 .3& .36 .36

60:
41: 099.99 all .311 a6 .38 .36 *361 .38
62: $99 611 .36 036 .38 .36 09.311 .36
43t V.99 15.11 .38 7.361 .36 .361 .3

%fig 09VV9 ell .36 .036 .36 a36 a36 .36

673 .99 ell .039 *38 .36 .36 09.36 636
401 7.99 15.11 a38 7.36 .36 a36 .36

52: f .999 al . 11 .36 a36 .36 . 36 0936 .3

53: 7.99 15.11 .36 1.36 ass .38 .36

55:
56t 79.99 all .36 .36 7.36 1.36 .36 1.36
57: *to ell .38 .39 936 .38 76.36 1.36

Figure 111.2.18
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1 l, A GP .'iA"

190 H4AS
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11; 41
145 rVERY SIDE,SECTOP HeAS

I 1 .I ýoRCAR
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A V.EQ.10

2rt% I 1E tYSICH HASI
4!D CflUNTEP

ZflO AtHO (wth?

Figure 111.2.19 (cant)

93



L 1 I'.M~ Ir~ L' C.ri Wit 'tU.S fIuie$ .. i

A 4 910W oQ% II I

AI T~.it *"IN ."0%

& f Ii,. 4trr :RL.A t: tL9 ' UN fll $6p UI N 1

11 i ý.cr'U S '1 C A IN 000,-LP ,#1.1 E 1

A Tit &SA L OrA wo ' YIN k tn ,IIO PJNCSI 1l.lAIL.f A'a:ns, N K -N4
I pv.~ tA I uP' N F L I rsi'.Art I r rvJI1U. H!

t [L. A tL &X1
4 m', Y MAUE(.1iC. LUTr4Mt~~ k SC

& 7 Q& 1 k.SL V

2!~4 LvEL4I SVC.\ T

2'IhL L4 TUC't, '''T EO IAC~

1 V:Z TYPEI~ tl4CN 710 .7hIT ,,a H0CC TH%

241 OIL TU.RAINUS L0U'P41S METERS

243 EVR TYPLC4ITU11".rN OWNS!PfVCRTCL iC~ W

244 I TU.-SLT'

Z47 A TU.OPP.iIO~T

245 ~ Tu.T1L.LI0.T,4
Z6Lk'ý loARCN Of 1Nj, N oi; HATAR

2 #NMTR

F2S2r 111.2.19 (con

a S ~ .. -7 1 U-~ I OP .
-' 

.- 1 OR I



if 3 HAS

26b a L&IuTE*L1IS1
ze6 P. U.NTE .j.T .

It: ? A L.aTL ONTC.aSC T

2?L EVEOV TYPE.viEAPjN I'AS

22 a 71h .1ZW s.0TF II I'N ROUh('N PCR 4TNIITE

a~ A 6P~FA~ '%I ?7'A??9 %GLN
2A T...MAXOR411-t "N4EEs H ,J 122AUG79

2 79 A Ti..6AS IC LGAP 'Mi~ 4PJK %I f4AU~a9 v %SE#EC?9
ZFL A 71.90R UVAL

a T..'.1tcrAc, %50LoC?9 %R0IR

2P41 rVECQY UN~IT 14AS *
2cs ? 1''T.o1 OPJK 20AUS?9 UNIT NOS SAVE SPACE

£p U1,.T'VPC.U,41T, ''rvr UNIT
£5.f I f 1.11 1x conAl, 9'I14 HLRADLCAmETERSAI

i ht f * XG-I IN HEVAUacAMETcrS
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!s PPINT I LINE wi m U~ttD.DL.Afl.V IrIUS

!7 CALL Hf..LI.-INejT
314 VPI N1T 1 LINE 1ý: r1 tJSEV.lVuANV .V T.4US

,0 :14 jANal A fT'ý Hl'. L A .INIPO7
4U8 LIST l..tJSNI1,4. T fPE .- OUIPt!ENTI
4.1 CALL ar.. -tRTY
u 2 C N)m P 1N

Figure 111.2.20
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I Y1ItT CArI. TU. I NI11f *' w 11 lýI NT'i'UT

3 OEIVILJ Ct~TE'iOi", TY'.OIjT.II r-4UPLINU, I`U.4TEeLlNI~, T'J.TLLTNK
4 As IttE(.ER 1VA9 IA1lIcs
5 IF urt~w, TRitjz ,p'piJT I L INC lmll!ý

7 ENDIF
8 READ N.CATCGOPY
9 CREAME EVE~4Y CATFV".%Y

10 LOOP Mi~ QACH C ~IEt'j4Y D0 THiIS
11 )71A0
12 CT.mA'pF(CkTEflORYl,
13 CT.MTN.Fi3lA(CAT.GQny I,
14 CT.GPUPICAtElO-4YD
IS LET r'T.l,%I*,sPEAICAT~iOQYt m T.mii4.rr~a~jCAr.u'4Yl IU. 116.
I1( FILL CATCEiOrY IN (J.CAT.SE7ItCT.CPUIJPfChTr,3n4Y il
17 "PRiINT I LINE. IHU'
Ib ,==: , rIPST LCJi?
I'? ýNnLOLF
1-3 REAL) N~.TYPL.Vi'dT

d CREATC ýVet~y lY-Ir.LITT
~2LOOP FOR EACH TP.jI 0TI

ZS PLAU

STU*LrVFL(TYPt:.U4IT),
cb U.ClT(TY0E6UNITI

?a TU.MftV.RATEfT'yPC.U~iTI,
29 TU.~PIH.Ti (iVPE.U!.'I ii
70 TU.NACIUSjTYPE .UNTIo
31 TUoSl0F(TYI~r.U'171v

!.? TU.OLl'PIQ.RRIOITY(TYYI.U'1T)t

34 ''PRTNT I LINE THiUf

3!) FIL E TYPr.JtllT It) f ITU.SETl Tw Ct I TYPI.ONrtT 11
37 LET IrLA6 n
3,3 LOOP UN71L FLAG ZI
?9 00 THIS
4c CIkEATL1 A TU.TE.LINt'
41 R~EAL)
"42 TU.T'.IrJ(TU.T ' .LTb'
43 1 F 10 . TI:. I ( TU .rt .L 0A 99
44 DEST'PUY THE Tb.TF:.LiJA'
45 LET rLAG :I
4u~ ELSE
47 RLAD Ill.7TE.QUA?. r tTU.TE. LIf.o( I

49 IF Tti.CRITIC&L. -"UTle.lDICtL IuIL .LNIt():YES
11 ADO TU.TECElIA~T.jTU.Tr:.LI':K) TU TI'.f'R1T.JOETYPL.UNlTl

1.1 EtNDIr
!2 "'PRINT I LINE THU!

Figure 111.2.21I
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'. 3 ":= IN THI1IJ LCPJP 4-7-
!4 FILC TU.TE.L1~x IN TUTE.LISTUYPE*UMlT)l

¶.6 ENDL(OF

~7 LET FLA(,
ýk LOOP UNTIL rLAG I
!1* 9 no THIS
6~c c~rATE A TU.NrE.LI?0s

63 IF Ttt.NTE.I0(IU0lTE.LINNK1 999~
14 VISTPCY THEf TU.NTE.LINK
65 Ll-T FLAG :I
f6 ELSE
6' 1 F ILL' IU *NTE .L '4 TN TU~fJYE . SET (I ViE .0 1T I
Ed ENDIF
f9 tNDLPOP
73 ENDLOO(P
71 P '!TNT I LIN.E b;]i rY YPL 11,,IT Ti4US to ' 23JA'J#II SEC
Z Z.AST TYPE utaii***

73 ENr~tu11NE

Figure 111.2.21 (cont)



.S "FI'ti d'L, ~& A% ALPhA VA410t~LC ý
4. IF LPiU.:~3,PI~N I L !1,1 TWtIS
= LQ.7E.I.%'UT

7 iAO t,.IYPLa.LI6UIPMri4T

3 CREAll EVERY TYP" .EQJIPF'qfT
9 OR rACw rYPr.6LQ~lII.tV'4T PEAL; I *IiAi 4

11 READ It...NLIE.TYPL.r.cja, N.REfl,YYPLLCP
1 I & LC N.(.I U.?PlirN T -- N. tLUL.i .y'tE. rU Q i, RL ). T YPL..E TO

14
15 LOOP F.) LACi L~I.~JTP'j4T PO THI!S
lb REAU
17 FQV:00

20J E W .*X . SP L Er1
Ei ýd. pr RS,)NINL L .L U A

~J IF E.lLe.11'ECJUIPk'EfMI 0
?4 rlLE EQUIPMCN'l IN 1,S~E)TaTRE'I"N)

6CALL E'lKOR.STOP

Q29 t C~~CEPr P,
?J PRINT I LIF &ITW1 r4.SCQ.NO 1ts 0 I-US.pJ&P48l s'c
- -- ,A~T rl l S'2111 4CE %~UMIFP s*s

Figure 111.2.22
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L I' k tCI StMSCRIOT Ile' itnto scomc RLLL&Sr 6.3

I ROUTINE VNITeIN.OUT of J'd'IMAPUt
Z NORMALLY MOOT IS INIC4CR
I f~l't'E S114s )L,1~0LPT-0b, ANDO 'UMOV &ý 14TEGO VARIALIjLS

t F r O'.-01:TaRUE, 'PPIVI I L1'4C fiiuS

f READ NouNtI

A RESE'Vr UNIT*N3%1*1 AS 4.U41T
MaVRATE E:ACH UN IT -

10 Loop roa EACH U41T ZkLLEU I UO ThIsS
I1 I EAD UNIT*NOSCL)
12 EN0L'OP
13 LET I -
1'4 LOOP r~k I 1 Tl N'.I'JtT 00 ThIS

1 FIn UNI T=I
16 READ UNIT.SEQ)...0v

TU UN.PYd.ZOI II1,

UN.COLO~ilt ,
21 UN.IRAIJIUSIl) "U0 NOT USE 1333

.4v IF ~.C0Lv~tI : jLUF

AV) I TO LiLUC.Utý1T.CNTR .
7 IF 1IN4iTSCZ.N Nt: U141T PL'IN~T 1 LINE WITH kUNIT, UN1T.4.fctu YHU Tý

--:rROu i &NIT *60* (111 SEC) HAS, SEQUFiiCZ NO **

19 LrT DAT,\.ERHOr, TU
30 tNcX$

71 IF U',IT.Ir.N0 14. U`4IT§10!ýqI)
32 PRINTi I LIN~E VITH It UNTT.Ný.atI)* UtIT610%KO TPUS

- tPfJR UNIT VIS 1*0*) IS *V*** SHOlULD bE ****Z=
34 LET DATA.EkP0~z TRUE
?5 EO.L IF

3b IF UN.PAHE'4T(Tl ) 0,
!7 FOR JzI10T N.VoiIf wlyi UNITo. sJ1ZUNaPArfENfI1 FIND THE FIRST CASE
IT IF NUNE , S'AP i LINE PRIN~T I tAE iITH Jv UTT*NO~btIl, UN.PARENT41D THU4

- ****) IJKIT **041§5 rIA~riT ****, NOT F0uut 14j APWAV
"4u LET nATAEW4OP =TRUE
'41 ELSE LET Sve.Q.j.OFPARLNT--j
'4i LET UN.T'ARC#JT171D SLQ*NOeOFs0APLNT
'43 ALAY~b ULSC AL,?AYS
164 API> I TO Tij.rrLQIUNTYPr.L1PITtl)1
4t) ADLI 1 Tr, SIDEI11%T0TAL(U1,..C0LfThIlI))

4c LE T UN.X.COaot!LI =
'47 LET UN. Y.Cl)Drtt(I I = 1 *UN. Y.COP40 11 1116o

LET IUN*STArusiE:l 3
49 L1* SIDE ZUk. COLORI I!I
!0 LEI U%..GRCUP : I.CAT1UIJ.TYPt~.ULTtT11

! I LE. GkOUPIING :CT.CiROUP1U'4.CW')UP1
I2 TE 0UPI~i4i'A.%EUVER CREATI A M'AtiUt'IT LET J4 *PlRtl )MAN GUNIT

Figure 111.2.23
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Ir F 0~9 11. 1E II IIJPJI):1 Ir~ P 1 L ,4 ~1T9I Mu~4 IIl.NC 0%11 IrCE CROUPI Nfa
im I t *** * ~Isr FT~ U I N S 1DL *9'RtPUP 0, At# rNDL)0

7 CkLL CNAO~oSTCi LNOuIF

I F wi .PA R E141 ( i)o F ILL UNII I IN UN.!Jfl.LIST IrC04U.!IFPARENT I

(,I L r.T F L A C
CZ LOOPT UNJTIL FLUK. 1 rIU TISIF t3 CREATLý A J'.LIN.A CALLEf' EC

N4 ~READ UL o flhL^.I
(15 If UE.11if ..s 999j CrS7 (e)y THEC uF.LIN0k CALLLD I'Q

LET FLAG I

1"i FILE t.V I i THE UNI.E..Ulr.LIST 111
744 Ir, V 'pI:,fi:=MANc-jvrl oc fl~jIpTi 4 z CAMAVN
76 Lt1'P ul.TTL mI'N.IOI'. Z 99~9 DO0 tHE rOLLP4WIN6

7b Cýý fl ýPN ALLrj4
.77 iF J .pj 1 (i

.79 LAES
FU4CW AO T~ l( )

WPs'ATU~J

E)I N1 Figr 1..3(ot



LIVE CACI t;IMSfHIPI II.S 110) SZ4'-ES RELLkSr 6.3

I, QOUTINF. P*L."1.14PUY v ' s rI¶ iti sI Ivlit
2 'T~lTS WOIJT I L ,4 JTA.ALTI~rS T'IL PnlV'U"L , rfVIRujmE:JT ANU MISSION, DATA
3 '' HIS VLHWS Ct. HAS 1) oT 7t,'4J1I1?ONf'LfT FRACTIONS pr10oVC3 %RGp
4 '4OR'IALLY MOW. IS ItNIEjER
6 ir PLC-UGZT.RUL* PQT'iT I LIIJL THUS

=P.E.M.INPUT---
I EN;)!F
6 READ t..POST'JPE
9 CREATE' I:VCY POSTUOL

13 FOR EACH POSTURC
11 RLAU PT.NAME(POSTUPL)

13 qi:Afl N *NV tROI,'I'T
1 1; CP'.AT E LVEJRY L!%J!RO%,4EHT
i i roR FrACH ENV I NOJ~tI:

1r 4CAUr1 AM CIIF 1R n 0IL NT LJ

I5 I 'LIST ATTf1LUJTCS OF: EACH EI4VIQWEN

73 ''*LIT A WTTRItU.SO EACH 1W THE L OIt;I sA ~'~I'Il~

1* PROUWAHA. lol.FrR TO tH IT liUTI.Es

9 1 '' 5JANAZJ ~prip

32 ''LfOP ýO C.AC' UN!T UO THIS

34 "L ,l) OR:Ac" rJviipO4'4Ct.,r t'U THIS
35'READ l) F I ECN

:!b ''*LET UN,.CNVIR.FR)AC~lu',IT, LfNV1R~i.!lE0T) UEF/? '.j'JUN?9 %JLR
37 ' 'LIST El.A4~~,lJ,,;HN~ Ui..ENflR.FRACT STORLD AS EtlSO3
3 ýi ' 'Ur.LPNVIiR.FPACTIU~:iT, ENVI.RONMENr)

3 4) ''ENnLOOP

43 ' 'EACH CATEGORY 04S Adi EXPECTED PERCITAGE IN EAC:4 ENVIRONMENT
44 LOOP VOiR EACH E 4VTl'X4iENT rio THIS

'46 LOOP Vo,, EACH CkTCGU.ýV DO TOIlS
47 P~kA;) EC.FrACTfE'4VIXJ1MENT, CATEGORY) ''IN PERCE 11T I
ad ''*LIST CTNICIArtýY
449 ''fCC.F[?ACT 0INVI.W"N"A (9 CATL'hJRY II
S 0 ENDLOOP
cý ENDLOOP
S? ''EACH CATE(;OHY IN, IACH M1SSIQ'. 1AS A PEPUENTAGE IN EACH PASTURL

Figure 111.2.24
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3 W TCII V %~R TrS O)E Pt.r) 1140 014 WF E 7 4.2? 11,4t r 4 j H S r 4 WARNED
5'4 LOO)P 1`01 CA'IH CATlrjU4 nii TH-Iý,

L3 I'IFT C i. NAHE lCATrjO.4Y)
5u LOCP FO', EACH tMI~STSji UD THIS

5? *vLISt MPN.NAMI: 1qISS11O4)
cl LOnP FOR CACIA P2STII.4l ')0 Tlllý
51) REAL) C~lt.diAR JE.'.RfT(CATEG^j'i4Y, rUJTliF.~ AliSiOhlv "114 PrRCENT
c a cPM.iIfWARNUt).Ft ACT( ;r13')RY, POSTU'Th, 'IS~jlJNI 9111% PrI~rLNT

e 'CrJ-wItWA1?4L: FPAI AT (,ArILýGO Y , IPOSTUta MISý,uN),

64& E NL3L POP
6b EN.'LOUP

f.? 7 ND~Rf'TIJw

Figure 111.24 (cont)
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L I M. CAC ! C .1111~ 1. 119-1 St RIES RLLLASf. 6.3

I ROUJT'.tl T'N.TVPtJT 'Sui.

3 PR1'jT I LINEt TMIJý
z TF1.141"UT Z z -

L .~~~ LET ' t..'
4) CRE L CVLWY T~~.r
7 RLA(r N.TYl'E.3TIKY
8i CREATL EV~kY TYPE.f"IPY
"to LUOOR FO4V LCAW TYPC.-TRY '0 THI~S

1 TB 8 NAMF4ITYPL .hTRY),
12B THONJ.EC.IU(TYPE.PTcY),

14 Tlo MI 4.40. ITYPE fJTPY,
I1E T P MAX.FT,0'.RATL4I1Y1-,..TQ~Y)*

17 TV .4AX.PA4LLTYPE.I'IIZY),

12 V;.LrAIL.r(EPAIw(TYP*L.bTRY1,
.,3 7---.. S UPrR 1S.TTI ME.TYPE6FTýY1,

5~ T A- MA&.PPLP(TYP[.JTWYI,
2 c 7~3 .M41:ý.Fr4A (TYPE .,)kY 1,

28 711 .MA11C .%uR)ERz 17 YIF . 31 Q'V I

.29 ~ TP. OCCUPY (TYPEC.LTiY I

34 L LG:C

39

42 VT FLAr,:1
'43 ELSE FILL. T-3.TIA.LhIKO 1% TP'.TM.LIST1TYPZ.bTkYI
44 E4I
45 '.:LOOP
Lib LOEP F0'r EACH 11.4.'4.FM Lin THIS
'47 4hEftE T0.1'..TMflESHOLU1(YI'F.rýTrY, T13.N.FMI
48 f1. CL uGP
49 ENOLnCI'
!Sri PRINT I LINE WIT14 To.SC.143 TnLJS UU%2PJANSI SEC
--- LAST 7Yý 5,RTV SEQ NU**---
52 ENDWOUTIKC

Figure 111.2.25
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I kOUTINL 15RY.INFU? of ILTkY&INr'JT

3 PRINT 1 LINE THUS
= rqY.INPUT = = =

5 REAfl N.FA.qIN
b SKIP -N.rA.RN virVI.
7 R!.Afl N.'IrRY

d r.WEAIF CVLPY iiTRY
9 LrY FA~.1BN:

in RF:A 1) VA .i 1-6LUN Ir,

12 LOOP FOR~ EACH LITPY 'J;) T1IS

14 IF DUMMYZ'ln9,

is [(LAD bUtIIIV
17 II TNY(.4.TRY

Its SO.It' I LItNC
I ly RII.I 2 LTNLS ,ITP~ *,.'TPY,UT.?Y THUti

%. T tI.OUSH F~A (TWiES AAVE 'iEE:' LISTLP Tit BATTLPf FILE-
**44 6,:Rr rXPLCTEO, OUT O,,LY ***'% WLRE F'IU#'8.)

23 CNU IF
24 GO To rL,.SIH

2b ~AWl 1 fo r.4 .ib'j

P. 100 MA14'Y 3tTTALI1UPJS HAVE' &uLN LISIEU IN PATTEY FILL-
ON L Y ~**WEIZE ExpIFcTo.

STO 0 '
33 EN~DI F

'7 LLT B4Y .JINkT~Y i:FA.4.4

36 ~LCT LY .Iy'uYPf(l :lPU4MY
!9 R~L ADP Y.UJIT(.iTiRY),

"V 'Y . f .A F*I RT1)YD I
'II DUMMY

'43 "LIoT 8YU7(7Y VEOO -o~i~T '/9 IJ NTN?8~
43 'LOOSTO YUNIUTY = (O .l. E 177 VKUNTNMBLN
"'4 W 1 TH RY . tlI TTI(ýTRYI Ut.l T .NOS ( 1

FINJ TH'E FINsr CASr 4,
"U ~IF NONE, SH'IP 1 LIhE
'47 PRINT I. LI-.C ITT11 UT4Y, bY.l'dIATl~TY) THJS
~YJNI(***)~**NOT FOU,4'' IN PEADING bTiiY.1IV'JT.

'49, ''LET ERRiOtq z 1

51 L L IT 4Y .UN II("P PY) I

Figure 111.2.26
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L I L CAr C I711SCTP T 1. ii. nn1 s~.ýRica I(LýAsr s.s

c4 IF P~UPPY NE99

F.? E1-I LINE
C. PPIt.T I LI~.i: T14JS

MU;L UA FA THAN4 ExPCCr,_" A,4PEiAS IN THE ISkTTiL'4Y FILE.
¶i ENUTF

h li I F FA.KN(fj.FA.dN
1-1 SO I P I L I N:

1 L I NES W!' TH N .FA -R14 F A . IN- T1U S
NOT ENOUG21 PATTALIONS HAVL iEFN LISTCED 1-4 R.TTFWY FILE

*** ERE EXPECTEDO, BUT 0O.LY **i * WLIRC FOflU~I.

(.u ENU!IF
6? C'4UPouTINE

Figure 111.2.26 (cont)
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L I IE CACI SIM'iCRIPT Ile?, 13t- SLQIVS RLt6Atbr 6.3

~ THTS ROUTYFJL 141`r'fl jI THIE AltkThtItTr'% oi ALL IC'4 AND HL MIPN!TJUNS, WITH THE
3 09AIPiPQHINIATE 'J-Ect
'4 NORi4ELLY V.-ME 13 Ip l~iril

'' MUJSP4U IF Dlr0UG:TRU., PkIA4 1 L114L TPUSI

8 9EAU 9N.HE M1UNIJITON, NoI'C.PtNTTIcN , V.'U7L
9 CHEATE' LVEIRY 11E.tMUN;iI10, IC.IlUNIIION vit, ru.%

I ECV EhiNP191A jY N.TVPL~bTINY

13LOOP F OR EACH TYPF .6711 L'O THI S
14. LUOn FOK EAC64 IiEý40.1',, 00A i10 THIS

lb LET N1.HZ.RANNiE.iAC'V Z .HL.kA1%GL...IPCV
17 HE.Tr'.11.Ittif1E.1UVIT1lO;,, TYPL *QTFY)
1q E1nOLnop
19 11n[lTrReiINE T11- TOTA~L NUMBEW or IC4 VAIIG9 HACK~S
2J LOOP FOR LACI4 IC.ftloI,%T1C4. Gv1111rIJ
2.1 R[AD IC.TJoN*RMi 1C..4UIT0itg, TYPE.BINRY3
'~2 L= .LfA'1~4C N.TC.kANSrE.1HAC,(

23 ICoT!'.'N.N4IICotRJNI~ON, IYPL.LTRZY)I

25 EN)LfloP
26 CREATC EVE.RY HL.RAk..jF.I4ACK, TCNANrvEHAc1(
2? LET ruUtNTz

'.FOP~ FACHi FUMf
:'y RLAU rZ.NAMEIFUZrl
31J LOOP FOP LArH HPE.MU-4ITTON '10 T041%
71 RLAU

33 HE.h4FTCHTIHE.MUjjIJ.,NI ,

3'. HE.CC'SY4HE.FUNITIO'),
Y5 '4E.VC-LLEY..iADIHE..'1L *ITION)I
!b HE.,4VUNU.RAr%(HE.MU?..T1ON)
31 LOOP FOR4 1AC14 FJ.!ý J)0 THIS
313 REAU F~sHC.RELYtr7L'J I HE . MUIAI TION I 99TIVES lug

79 "'LIST FZ.HE. -7LYfrJ?!, "E.MU?,ITION)

"41 1'RLAO ATTRI'lut:-S rF EAC14 RANUFj 14ACK (AHTZN 1% AS5,MLIATED WITH
'42 " A~ SPECIFIC H' M1141TIO14 FIRLO PY A .SPLCIFIC TyoZ 16A1TERY AT A SPECIFIC

"414 LOOP FOR1 EACH TYPE.3 FR'Y oHEN l1F.Tft.N.'RHI MoUhI.T10i, TYPF.PTRYI > 0 DO THIS
'45 LET A=COUNT + 1
"16 LLT P :COUNIT + l4.I1.4.RHlHEMUtJITInfl, Typc.ui~r!yi
'41 LOOPI FOR HH= A TC i l00 THIS
48I FILE 111E RH IN HC.Tj.R~H.LisrHHE.9AUNITT1O.. TYPLobTRtY)
'49 ilEAD
50 R .PA!!GE, '%5OEC 19 %RGR
!I HE.RI.4.T0TAL.CPElIRH ),

SHE44.W.OUALO. CPE I PHI

Figure 111.2.27
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L I-AE S mS.1 T 1 . 10)S R E E Ivr ..

SLLT ý'( .I~H.hkhflCLl~H) Z .IfAtj~rvP.,/IA. 'TSUCC?9 %ItOH

S i-t: C01111,T L .1 T * IL.*Ti' .14.1191itlir.'Uý'I Ttin'. rvr'C *jRy)

ct, LET )COCtll r

&V~ LOOP FCK EACH 1Coi.''l.I.TIONj DU (HIS
6ýj READ)
f, I CI(C1'~T('l
f-2 IC.4FIGII7(IfC.Mu!41ITjNI,

f*3 IC6COST41C.MUNITIL'NIO
64 IC*RFLIAFILI TY IIC.9'.JI1ITInN I ''TVI'ES 100.

(I9 I C. S11101. ~IN XIC.It:0J. .IT101)),

tý1 LOOP FOR (?.r4 TYPF ..JT4Y 11,'ITcJ. 7C.b .'J.,(TC.I1UN, TT!ON 7YPr.F3TPYI) >a r'o THIS
f #4 !PEAt I C. II LS.SLPL I r .iiJ' ITI 0:4 TYrL'.8 YtIY) ,
?U I C.rI L. I N T rvc[ r Ic. ,U,41 1or., IT YI&-.uTIItY )
?1 I 'LI S II C sTlý .SLtwt I ,C .'W'!I r Ior. I 'rypr *It)TRY )

7, 1 IC .* t.. 1 11TCF CI'I Ii I C . ml.JI4 T I fts I TYPEI V .LIT Y )
73 LET A =COUNT + I
?14 LET P :COUNtT + (C9tTO, TfrL.bTkYi
75 f '9PLAUi 4TTkIfPUT*-S N~ LACII !ANU': 144ACI IW*ILH IS A`SSOCIATEP WITH
7(, 0 A SPLCiCTC c C" P-INI1TI Or. I IRýV oY A SPrCIFIC TYPE BATTFRY AT SPECIFIC

77 1 IRA NGEI
78 LOPP FOk IM = A T V IJ (.0 THIS
7'ý FILL TIIE;ll 11 IN..I.1T1.uZIN TYPC.E714y)

?.I '.RAS'CF , ' 5SJLC7y , Ir

62 IC Rw~~ . T)UTA.j.3CPL (I IM
I'. iF. 1 C *R 1,UU.RAU.r Cp.i I:R.(Pi.:Il/I..'l~~cqT,(F

P3 C1JL)LOOP
Vu. LET rOUqT =COUi4T * IC. TP~.'4.HI?, IC.MUN1 TII't, TV"E *itTRY)
P7 E~iflLoQP
Ph~ EfdPLrO~P
Pv I *LIT ATRIDUTZS Oi LA.CH ILtiJ!

91 ' LOOP VOk r ACII IfF.M.tIiTIOIN LO THIS
91 ''*LIST ATR1IIhJbA. Oi* 1L."IJIIT1ON
9 Z ''LCIP FOV EACHI jy1Yr.;.ig uO 714TS
93 ''LISI ATTRI4070L (F LACH 4L..I(AN11-L.NALK 114

95 ''CAJ"LOUP

Pa I'LIcT AT T1PhJIT' ý Cc' IC .1UN ITIO01
f?1 ILot'P 1 F AC II Y Y P -I.% T RY IJO THIS.

I r-0 ''L IvT .ATTRI1'1UT~c ('I FI:ACP IC.I<ANC.L HAtCw 114 A
1011 1 'IC.T['*I..S (CUITOJ TVPF.FTPY I
lC2 I I[NLL~uC'

I r)4 I?r.LLAsr HC Tý. .H 1C.71'.N.Pi4

1115 CNIhEOU1 RlE

Figure 111.2.27 (cont)
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L I Nt C A CI SKI PI I I 1I Y. S00 I ES FELLASr C.3

1 lO'! !Nr SUBM1 t.11 to 3 SU 1 qI NPU r
z T~iIs 5 RuT!pi titrA%. INi 11ý nAIA !,rT FOR LAC14 WIU'NuIiio!
3 NOMLL tur) hI~rf 1 ur
4 IF r1LP1iu:Tr'uF, PR!;4 I LItNL THus,

t.ESU".INPI-

7 UEFII~r rEI(S0NN..L 7j MEANtI
h READ N.SkIbMUJITION
9 CRCA1E LVERY %U.-'INiTIf)N

11 READ SM.MAMiE (su&unvi rici)
12 LOOP I'OP LACH SUMIWU,4 TI rj
13 roR FAC14 L4VIROiI1'E'.T UG THIS
14 READ ESkL 'Tl4iES I1)0
lb I L I S L S.41 7 LY ENV1.UNMENI ,S~b 10:17 10-.1
16 WI!LOCP'
17 LOOP 1`01, .- S'JC'ML.4dTOK
la rok rACt. L.V IR3'4l4E. r
19 F317, rC~il PýSTUR: V THIlS
:!U REA0 E's.LA.PEfiSE 1 lO~ETP TQ~u~u~T I **IN SQ.MrTVRS*10
P1 "LIVT 'rS.LA.PCPS( E1I,~lf O~~E9UMo O I
ý2 E'-L)!'CP

73 LOOP FO' EACH SJP.'ll'iITTON

?S FOP EAf:H TYL.~IA~TU14LLSS jyCriI'F~PROKE nO THISI
2(, LA'tr:.LA.EýUtV( TYPC.F JUIPMFNTENVIPUNaiE'iTSURMUli.TIOP!i''IN SO.M.*10
21 ''LUT 11,A 1.7 ill!' I I TYPr:CQUIPME!T rNVIRONMENT SjiAMUNIT ION)

Pk9 ~IN I I L I I 1W T- S.L A LOUT V (2 3,'4) rp-uS & 28JANIHI !EC
LASt Fj ~U~UT lo. 1D T 10 t.
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I Pu ? 1 d. L 14 Pti I ' I 1 531-79 .Jt - 7,) L.1%7 flhti £HF$A.¶1NPUT
-THIS 'hfl~ rr IN LI'TIIAL17 (1117OAA F04 EhLM 4_- "WN11TI'j'

3 NOPIR4LLY 1`00~C IS 1';!IaE
KrLFIPE PlotSONN1.1 Tf) IALAN I

5 IF ('rý.1IU r TIiE. , P1,11:0 I LINt. THU'S
M[.Lts.,%PUI -

7 ENILI YF
8 lýOOP FOR LAeII lYPr..ivT
'v rop r Aci ilL*m~mimiTi10.

III FOR r ACP FU?E

i , roR rACII 044 ONPIu' r
13 roR rAC it PhVH I.l~t TsQILS

14 (HE.!'LJ';ITIONl,TYl~r.r,1PY)
15 flO TP'1S

it. %' Lc4NH-h~ Ti~.I.TUYU.~~ 31-719 JIN 1INSEkT
171 ' L.IST IYPF' .,.TPY tilt *MJ1III r% P!Ttgr,.~'~t R 5-31JN

714 IS! PrPF *LA .P'Oý * .j -4 4 Acli vA"ItI

23 LOOP roi,. EACI4 rI`Yt.oTiWY
2"4 V Oi CAC H 14L .t f 1M i I In,
Zb5 F OR FACH FUZr.

6t FOR F 1cliLVI)!p1'
-:7 F OL 'A C H TYPr .rQIIPACNT UNi.LSS TYPE FQljrPri1tTzPr,ýsOhtfL1
76FP~Ai ~ IN li1:t' .NLS

OR~ ro A CiS i 6.HL

SI i UIT T'o I UN ThYP,~.U. O F~ f.IN~N ~~ ~UP'T, L3

35 ''LIST PTLr.LA.1,CUtLP 5 -.11-7c JNl AC11IJAT3

37 ENPL(AOP
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LINE CACI I'ýCiAIOT 11.r 11O0n SLR1CS Rr-EASF Eh.3

1 r !MITIN' :A0t .ARTY m'f.AHfAAH' %iflJAý401 St C

3 ''THIS ýOUTTN' USEý THE COSAGII I'SUL. OF REDO r TIILLLc.Y rioPmr oK
-4 *n~L~lE. UtLTS, C1ALCI).'AT7S LOSSLS TO~ I7 LPS ,lJLN00AtLor TOJ APITILECYV

11`'VI1L %Tlr%;TI04 Ah.j PASSES TitE PLSUtT% !U tHLY "i FIE i'STED (IN
U 0 T~r H.IT `-lATJS F,&LC, THE. 4LS4JLrF IF hIlL ANIT STAIIJs FILE UPtAlC,

7 '' VHTC1, CEFFIT Till IjIMiTE. OF AVATLAkjIL ?A.4rvLl THENFN ARE Q1CTURNrtu
6 0*TO THIlS ICUTI.,r rjH TMC NCXI 1lltRATION.

I Ii Ir)EIN TOE AS A 7-f)001SIONAL PL&L AfIRAY 00Z21JAN4P1 SEC
12 LIE F I l LAXHOJ 4T)-. LYCOVEoi4,PI.OAD4.,FRAC.CAS AS PLAL VARTASLrS
13 HLpEr I T P.,.Cr E!4~,.uC~ AS d!EAL VAR1AbLES "11311JAfPI SEC
14 rlZFI0.E CIZSO:'Cl- TO MLAN 1
I t. D lF I k F ".TV.CLASS ikS AN~ ALPHJA VORIAhLE ' AJANPI SEC
I t nur I 1L ifl'J'0.NAttL Aý AC AL014A VAr1.IALL ''W&VJANel SEC
1?
lb *'READl DETAILS )r TtC FIFI MISSIONi FPJV CUSAGL b.ARF NISTCRY TAPE
11) 111`0 TOL TA~b;ý r UV.T 4EAI4 :41) t)F IAkr-lTS 4YhILAIýLZ IN EACH CATMCRY

21 t OCOu PUT 7 HE 11L RACT 7 1ONL C H:l.AL T I C L'a Mr THE A Pild 01Rl tTr AL C,00 1TH"M

24 1IF V~f T RUC,9 ~PPiV4 1 L INL Thllij
= L''JTrtýINGT !ARF A-iry

57 14SLMVE IUL AS `3UI1!70iJAIT.CIITP nY 2' of %lesA.41 SEC

r9 j I to Z3 D
i4 tAD T' n I I 1 ' 0022JA~jb1 SýC

N rN:)LOO)P

13 P.14T I LI~- .11T11TE1~9.$ THUS ' jAI1SEC
- LAST TOE ýJ IY flLAU * - - -

SLET rLA'i I
36 USE u:,I1T 4 row1'rk '
'A7 L OOP kU'TIL IL'.ti : 1 :),) T141,

3 , IF 1)A T A I S F NJ% 1)
31ý LLT rLA;:I

144.1 LCAVL
"41
"02 EAU TI. J,%TjC,FTRE.ILAKN

41 PK I T I LT,4': WITH fIt-1E.VqSIU-L,FTtE.lLAl% THUS
441 T9 1T4'C. V SIO 51 *0**,N FLRr.PLAN ***

'l 'tAt) jA4A(jf- ji.jIt. .V OLS, UT!rY
4u R&~IJIT 4. L I it 14ITH kANtiE ,FP.F IREV.VOLS.I-Ti4Y THTUS
47 z' 14 WA'ý L )***.~* FIQ'Ln.VULS ;**~*), UTlY ***
4f RFAL) LlY .lJ,-TI ,T ~1 Tbo , r ES
4s '' PL1 I T 1 1.1 :0.'4 4114 fsY.*Utj Tt, 914,TUPE THUS

1: = : = Eysli .9l r 16 **s**** TUHI****

5z P' RINT I LI.,lF WITH UNIT,TU,CPI THUS

Figure 111.2.30

124



L?%L CACT 5 1 OSCR I T I!. I1CP SERIES qrI.L;A~r 6.3

3 -=U141 I *.**.s. tU 00*.... C4r $**.eb --

¶4 IAL) Fm .14. CL AaS 4UNI I ION At'Wu I4AMF
1' e P~I u I L1.4 W I rH V4 . TM .C.L A S..t4 l.i T r14zu t)nNA- I 14U S

Z MY.CA~ *****.e 04uITION .****s WUUKr.IAHE ***

E b ' PRITNT I LliC JITI rurQf.AKhUUkL THUS

*' FUZE *$***-s RN15.14ACK $00*4* ROUNJ.RtLLY 4*
iMEAn)I.M.4MS ~aN

f,2 '' UM Wfldjr!Js *046** ST ***...~ tJft'ir*P***
(13 RrAD COVE~i vPZ.tAJ.2 M%14

64 ' PRINT I LIT'4 ~JIT14 LOVYERsPTP.IA!.?,I4N THUS
' CC;VFR ~*.4s PI.IPAW.,! ******4*. * HSN4 *0****

66 I.EAD TCT&L.CA.
C 7 '' PRINT I LI 0: WITH IIOTAL.^.%S TH4US

TOTAL.Ct.¶ 4*0***
PR IN I I L I'sE %ý T1-1 1 'C .V T H)4

C:A T A IRLAD FOR TIM.V
71 LOUPF rOiv EAc) rYPE.E[.thLPtiEgl CALLSD If, Ul T4TS

7:LET FAC.ýi.! .
73 LOOP FOF ..*C1 VNVL U4MFihT CALLrO ENVIRV no THIS

74t~ LF iPC.LKV'11:PL*L.V ILC.FRACrtENVIQ?,CAT3 )I;O.

75 IV ri.TH.CLkSS = cm
76 lI TE I ' L PERS~jIYH'ifL

79 LET X Z UAV'T * I4fUK'u*QELY I.HE~kLyI ENVIhv S7
60 1IUQ. 0 COVER' * LA / pIQAn.2

51 6ET FlArCAt, = AC.CAS * 1 1.0 - EWP.F I - XC )I
A " Fl* FACEN VI I?

p 3 117179 JLai U,..ENYI.4.VAC! STOPEV
P4. i.L lP"qm~tL AS E P, SL I

R5 LOOP F%)R EACH M0~JqL CALIFO POST, n0 THIS
ebLLT LA =RI.AL.r(ErlS.,.A.PERS4 01vyp, POST,

Pi ST I / 19

Eli LLT X QUA:.T * lOUN0.PiLL' * ES.PELYI
F 9 Li.VIP. ST I/1Q.). * LA
q* C(ýVL' / P[..tA0.ý

QI.LT FIpAC.CAS z RAC.CAS * 4 1.fl -EXP.F (
9 2-x ) ) r9rEc~ NvI9

q3 OkrAL~rt CPll.WAIRtJLD.V14ACTt CAT, POST,

95 L NrL UOP

Q 7 L L !: s 'Hr
q b Y ir : IF O ERSONMrL

to ~~~~I F 11 ttL . V*M 1tLIT r~a. v - UJN6L A S &R YF NDI UNIT II

101 '"140i FIPST V(ULLry HAS TROOPS UNWAUNED
Er? LEI VFIR!..FRAC.LA.I L .0

1c]L Il PLflA7t4.r'.%C.CA% ').I
104. L(~0P In 04. ACIA P0~c(LML CAL LEUi POST , On THITS
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It L"t, .I k Vr,'ý or i~i1 P ,bl , FUPLPS

Lr I WI 1I.rvc

jI 11 LA * IOUNLCJ.ULV % Go~ir * Ti~bfSI
11.:I ploltim).l 1 10 rRACTbPUSt
13L' I r*ArI.p~iT : UAL01 C`PwoVARNr'0.FpAtl

1 14 4 cAl, IJOSI, MI1SSION 1 1 1 loN'
1I V L L I A 4 11ANI IW 1~t 0 Lf

I~~~' I ý*f UNI ,q'k.Y COVLQ I P I oAAQ.2
117 LCI trMI~iAA 1140 rt&TRC.CA iEwakcp
1 I's # I I j - 01i'.F ( -X I)* heIPAlptis I

I LL? VkAC.CAS --FIAC.CAS * I rigpsiorRACocA$
I .11,9SI.rItAc. ~

1Z~ AlrFD~efA~I * fkACANIILIN
I SC.L St jj,,fpS t.ofr WAR 46, 0"! FIRST VOLrty
1QLOOPI VC,, Lw !"31TURE CALLrL POST$ LO TIsiS
1~;' Lot :~ L II.*L.H PRsvr,iAPLPSt
10ý Zf ~HALO , L'%vlk v P'OST , Fkur IA

LrU I FpC p~rl.,Sl- RL AL..II
I kPK*WAt44Er.rWALTI LAI,
I PC'!To MWIOAN I I 1 10

ILI' I A : UAN I # LA 0 PutNr.DCLtV
131 cfrvrk I Pl.RALI.?
1!?Z LrI FRAfCA", I.AC.CAS + ( 3.4 EXLP.F

.1 Its It -v I I kPA(.lPjSl * FrAC.ENI4VF

135 t:,*Tl ij~tL

!I LET LkA RE AL JI ~R'rF %LA.*ýi14'(IZNr7."ACK, IE,
Lý NYI-to FIJ?L I)110o

1 !t9LEI = (iUAII 4 LA 0 ROUIA-.IZLY 0 Cenvrp I

141 .21 R'A#:.CAý -- C4C.,CAS 4# 1 1.L LIP.F I -Y11I

14* r.0 I F1

1'44CNOIl
14 t 1

I 4t, S111 T I'CT rI 14C.Chý 4 70C11U\1T,TF) FRO0M 10EMIUN,7EI

140 ' 'PR1', I 101 N'I '14 Fli&C.C!S 14U%
149 r- fRC.4 !,J~ ****,***

I~:LOCIA Fo.A 1 1: I~ if, 'iTCtT,

1bLLT V' - J
I IS 4I E T0 L I) N 17o CI AS NIIU%1;4r% UNIT 3

F k~ I% I , 1 3,

ýlh I " 70k 11'.1l,411 1[ ks "170,1 ~JSJI4 UNTj.
Lt.ULnfOI
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I IP(JITTM. CRkOP.STOP
PWUt. T )LI~U 1W)'a

0 Ali ErICk 14AS OCCLtJV'6' 9 U

.4 Slop
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%CLAS! 1F ILI t***A;- IMPnOI***UNLLASs IF ILr

I . 3. V7. 6. 9. 111. ,to9 4Ou. f1. 314. s9. cc

Si: C. 3. 7. 1. 67M. 26. 4.. 0. 50. 40. 6.
5: 43. 2. 66. 2. 4. 1 . 34. 54. 56. 76S. 67. 7.

: F. 6. 7. 14. 4. 1 11. 'sLn. 6Lja . 600. 40. 5r. 6.0.
t: 7. 34. 3 .. C7A. 29b. 389. 4. 57. 34. 9.
7:-1.IL 1.4 3F. •27 1.37 3.77 10.31' 32.P7 50.94 1.C1I S22.75 45.78 6.60
E: 42.4b 4.72 C2.2b !-.13 7.52 21.L7 12.26 1.89 42.45 5.66 2.20
9: 5. (. 7. P. 9. 111. 10D. 600. 600. 40. 5S. 60.S1• 7. J. 341, .1b, 678. 29#3. 189. 4. 57. 34. 9.

11: 43. 2. 56. 2. q. 11. 34. 54. 56. 765. 67. 7.
1i: 4q. S. hb. 7. 11. 32. 13. 2. 45. 6. 3.
13 : 6, . 7. 111 . l . !,uo . 6 DO. 600 . 4C. 50. 60.
14: 7. 3. 34. 35. f.7P. 298. 389. 4. 57. 34. 9.

lb: 43. 2. SO. 2. 4. I.. 34. 54. 56. 765. 67. 7.
It: 4S. 5. t; 7. 11. 32. 13. 2. 45. 6. 3.
17: b. 6. 7. 1. 1. 1. S. 600. 8110. 40. 50. 60.
1 3. 34. 35. 67A. 296. 'aq. 4. 57. 34. 9.
I '1 43. 2. 5 L., 2, 4. 11 . 34. 5,4. 56. Us5. b7. 7.

2L 45. 5. L6. 7. 11. 32. 13. 2. 4s. 6. 3.
21: 5. 6. 7. 6. 111. 51W0. 600. 6C0. .0 . 50. 60.
2 2: T7. 3. 34. 35, CIE. 298. 3ks,. 4. 57. 34. 9.

2a: 43. 2. St. 2. 4. 11. 34. 54. 56. 765. 67. 7.
24: 45. 5. 6 . 1 1. 32. 13, 2. 45. 6.
25:6.9F+15 4.3t 5.35 7.77 A.4E 99.90 316.05 416.13 397.52 28.37 48.17 55.65
2u: L.12 A.o 21.49 24.27 449.2v 211.36 374.75 Z.71 49.86 20.98 S.69

21: 43. 2. 5 . 2. 4. 11. 34. 54. 56. 765. 67. 7.
2b: 45. 5. 6E. 7. 11. 32. 13. 2. 45. 6. 3.
29: 5. 6. 7. 6. 9. 111, 5a00. 613U. 600. 40. 50. 60.
30: 7. 3. 34. 35. 678. 298. 3E9. 4. 57. 34. 9.

31: 43. 2. 56. 2. 4. 11. 34. 54. 56. 765. 67. 7.
32: 46. 5. (6. 7. 11. 32. 1!. 2. 45. 6. 3.
33: 5. 6. 7. .. 9. 111. 5I. 600. H10. 4C. 50. 60.
34: 7. 3. 34. 35. 67b. 298. 369. 4. 57. 34. 9.
35: 43. 2. St. 2. 4. 11. 34. 54s 56. 765. 67. 7.
3t: 45. so c6. 7. 11. 32. 13. 2. 45. 6. 3.
37: 5. 6. 7. 8. 9. 111. 00. ':U0. 600. 40. 50. 60.
3c: 7. 3. 34. 35. 678. 296. 3b9. 4. i7, 34. 9.
39: 43. 2. 56. 2. 4. 11. 34. 54. 56. 765. 67. 7.
4U: 45. 5. 66. 7. 11. 32. 13. 2. 45. 6. 3.
41: 5. 6. 7. 8. 9. Ill. S00. 600. 600. 40. 50. 60.
"42: 7. 3. 34. 35. 678. 298. 389. 4. 57. 34. 9.
43: 43. 2. S6. 2. 4. 11. 34. 54. 56. 765. 67. 7.
44: 45. 5. 66. 7. 11. 32. 13. 2. 45. 6. 3.
4S: 5. 6. 7. 6. 9. 111. 500. 6C0. 600. 41. 50. 60,
46: 7. 3. 34. 35. 67A. 298. 869. 4. 57. 34. 9.
41: 43. 2. 5c. 2. 4. 11. 34. 64. 56. 765. 67. 7.
4o: 45. 5. 6L. 7. 11. 32. 13. 2. 45. L. 3.
49: 5. 6. 7. 3. 9. 111. 500. 600. 600. "O0 50. 60.
5U: 7. 3. 34. 35. 67S. 298. 389. 4. 57. 34. 9.
51: 43. 2. 5. 2. 4. 11. 34. 54 56. 765. 67. 7.
52: 45. 5. 66. 7. 11. 32. 13. 2. 4s. 6. 3.
53: 5. 6. 7. 8. 9. 111. 0F0. 00C. 600. 40. 50. 60.
54: 7. 3. 34. 35. 678. 29P. 389. 4. 57. 34. 9.
5i: 43. 2. 56. 2. 4. 11. 34. 54o 56. 765. b7. 7.
5U: ýi5. S. ht. 7. 1I1 32,, 13. 24 4s. 6. 3.

57: S. 6. 7. 8. 9. 111. 500. 600. 6000 40. 50. 60.
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sm(t2)
U~4WINGO)

MNITA.I M A I NA

CAL.L A
CAT.TU. INUT

PRINT
WED. FR.I

6

EQ.TE. INKIT PRINT

6
PRINT
winW. V mm. ImmU G

6

WIT.IWT ___PRINT USED.
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D A J4K.V

66

CAL PRINT

PRINT
USED. CAJLL

WMANKv HE. A.INUT ~ I

6
CALL

----I()E PRINT

PRINTLIST
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1 • CAT.TU.INPUT

VARIABLE
I)EF INITION

TRUE

1PRINT

LINE

READP
CREATE
CATEGORY

EACH
FOCAT.

ICATEGORYDATA

LET

MIN.FEDBA

IN

FiL~tEut jiue1123
GPCAT. FALS

N.

TRUE
5

READ)

CREATE

N.VfPEAUNIT Figure 111.2.35
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mite

CAT. TO.I, MINT E"N

IT -- 2 -------------

IEA

rtVE .LtIT

DATA

FILE
IN

CT.TU.SET

F + 13

Si LAO

L NK
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I1hfLLINK UfLN
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ROUTINE

CATTU, INPUT

LET
FLAG
-0

WITL

: MI

SEM
A

TU.NTE.LINK

READ

/TU.NTE.LI
DATA

FALSE ID TRLE

IFILE 
miLK

TU.NME SUTL~

3FLAG
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TRW

11J FALSE
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LINE
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Eo.TE, INPUT

II j
5EA04

EQUIPIGNT

DATAT

FALSE Q.TE.P¶R TRUE

CALL FILE

KERRoR.STOP TsE.SE

READ
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6
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LINE
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Ic ROUTINE
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6
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FALSE ME -

6
PRINT

LINE

LET
DATA.ERROR

- TRUE
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2C

- PARENT

FOR i- I_
NbUNIT i
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LET PRINTIJSEQNO

SJ LINELINI

PARENT DATAERROR
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3C ROUTINE
UNIT, INPUt

LET SIDE

LH.COOM

LUNNTU.CAT

LET
I

CT. :Owp

FAL.SE - TRLE

CREATE
A

1W4.UNIT
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Figur 11.2 37To
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UNIT.E 1w
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± FALSE -
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ID RWTrIIE

P.E,M. INPUr

READ
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FOR
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RO FORE

SP,EM. INPUT

ti EACHFO
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E ROUT IETB. INPUT

IN IT IALI
LOCAL.

VARIABLES

6

LINE
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=5

I CREATE
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5
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UNTIL
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CREATE
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RAP
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TRUE Figure iU2.39 (Cent)
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S~ROUTINE
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Chapter 3

UTILITY WIMP/TOE-IN

3.1 DESCRIPTION OF PROCESSING: The WARF Intermediate Materiel
Processor (WIMP)/TOE-IN utility program was developed to prepare data (an
output) that is used as an input to the WIMP program (Chapter 2). This programs
application is contingent on the utilizatizri of the WIMP in the WARRAMP
methodology. The program is implemented in the FORTRAN V programming
language, and consists of approximately 25 lines of executable computer source
code.

3.1.1 PURPOSE/FUNCTIONS: The purpose of the WIMP/TOE-IN program is I
to restate the modeled military units table of organization and equipment (TOE).
The military units modeled in the high resolution combat model (COSAGE) have
their respective TOE's given in data specifying items of equipment (including
personnel) by specific, major equipment item(s). The WARF methodology requires
the TOE be stated, or mapped into, groups by artillery (indirect fire) vulnerability
category. The present methodology recognizes 22 vulnerability groups. The
placement of specific equipment items (by LIN CODE) into one of the artillery
vulnerability categories is a function of ballistics analysts and not a function of
this program. Additionally, the high resolution combat model does not model all
equipment or parts items of a military unit's TOE that realistically would be
subject to damage or loss in combat. It is the purpose of this program to account
for a!l equipment items of analytical interest in all of the modeled unit's TOE's.
The program achieves this task for the analyst by performing the following
functions. First, the input data file element called "RAM/MATRIX" or "WIMP/-
MATRIX" (an output from the utility by the same name - Chapter 11) is read
sequentially and placed into an array. This is the specific TOE data by type of
military unit. Second, the unit data (force array, which is posture unique) is read
sequentially and a search of the TOE data (array) is made for a match between the
unit's type and the TOE code. When the match is found, the units identification is
written to the output file, followed by a -opy of the appropriate TOE in formatted
write statements.

3.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The WIMP/TOE-IN I/O
structure is depicted in figure 111.3.1. This general graphic presents the
input/output filename.elementname normally associated with the programs
operation. The four input data files for the UNITXXX data denote that (at
present) the methodology applies four force array (unit) data files for a studs
analysis. The program is executed once for each of the postures (unit data)
portrayed.

3.1.2.A INPUT DATA AND DATA BASE: The following input data files are
required for the program. The normal, demand-mode runstream for the programs
execution requires that this dAta reside in a cataloged mass-storage (disk resident)
file. The data files are required in the order discussed.

o RAM/MATRIX (or WIMP/MATrRIX) data. This iiptt data is produced (as
output) from the utility RAM/M-ATRIX di% kissed in Chapter It. The
data is formatted with integer and alphanuiveric data. a sample of the
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file is presented in Figure 111.3.2. Twenty three data points are
contained in each record; each record defines a TOE for a type of
military unit. It has a non-standard record length of 96 columns.

The record format is as follows:

Column Descriptor Field

I Blank IX

2-3 Alpha TOE 2A
identifier

4-5 Integer TOE 21
sequence number

6-94 Integer equipment 22(14)
quantities for each
of the (22) vulnerability
groups

o Unit (force array) data. This file is a copy of the manually or SUSF
created data file for the high resolution ground combat model
(COSAGE). Originally produced as a free-formatted, all integer mode
data file, this program requires that the first record for each unit have .
the unit identification and type unit identification in the format
specified below. A sample of the data file is depicted in figure 111.3. 3.
In the example shown the first record that contains data to be used by
the program would be record 41. The data record format is as follows:

Column Description Field

1-6 Skipped, blanks and 6X
user sequence number,
or total units (record 1)

7-9 Unit identification 31 '
number

10-12 Skipped, blanks 3X

13-14 Type unit identification 21

15-80 Not considered,
advance to next record

3.1l.2.B Output Data and Data Files: This program produces one (I) output file,
which contains the restated TOE's. The file element name is generally the same
as the program, with the posture of the input file appended as: TOE-IN-.XX; the
"XX' is replaced through editing of the procedure of runstrearn file to provide an
audit trail of data. A sample output file is depicted in Figure 111.3.4. The output
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data produced is positional and sequentially th :ed thore are no labels identify-
ing the type unit TOE. Thus the first unit t 4,1d in the force array (unit

data). Two records in decimal format are p-oduc d for each TOE with a blank

'| record between TOE's. Twenty three data values are written, the first position
always accounting for personnel, and becaus. pc•-sonnel are not of analytical
interest in the WARF methodology, is manually set to zero. The record formats
are as followst

Column Descriptor Field

Record 1:

1-96 Personnel their 12(IX,F7.2)
vulnerability
group 11 equipment
quantity.

Record 2

1-88 Vulnerability I l(I X.F7.2)
group 12 thru 22
equipment quantity.

• • Record 3:
Re-80 Skipped record. !

3.1.2.C Data Element Dictionary The data elements used in the program areS~as follows:

Variabie Name Mode Value Definition

NCOCEDI(I) Integer 0-500 One-dimensional
array for the

type unit value
from the RAM/MATRIX

data file.

NCODE2 Integer I Program run variable
reset at input for
the type unit from

the UNITXXX
data file

NQTY(L3) Integer 0-500, 0-22 Two-dimensional
array for the

TOE of each
type unit from

the RAM-MATRIX
data file.
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PERS Real 000 Constant program
variable for the

personnel quantity value.

QTY (1,J) Integer 0-500, 0-22 Two-dimensional
array to hold

the TOE data for
the output file.

NTYPE Integer Program run variable
re-set at input for

the unit identification
number of the unit
record being read.

3.1.3 PROGRAM PROCESSING: The program processes are straight forward
as: read data, logic tests for equality and write output data. The program consists
of one "routine" and thus common blocks and linkages are not used.

3.1.3.A PROGRAM RUN DESCRIPTION: The program runstream is depicted in
Figure 111.3.5. The program's short length enable user's to run the program in the
demand mode from the terminal. See Volume I, Section III, Chapter 3 of this
document set for additional details.

3.1.3.B PROGRAM LOGIC: The programs logic is graphically presented in
Figure 111.3.6.

3.1.3.C PROCESSING FEATURES: The processing features are straight forward
logical tests of the data and can be determined from a review of the program
listing, Figure 111.3.7, and logic diagram, Figure 111.3.5.

3.2 OPERATING ENVIRONMENT: The WIMP/TOE-IN is compiled on and
operated on the USACAA UNIVAC 1100/82 operating system which is a secure
system in compliance with Department of the Army security directives.

3.2.1 Hardware: The only explicit hardware requirements is that provided by
the UNIVAC 1100/82 OS and a compatible terminal (UTS 400). The operating
system dynamically handles on-line storage requirements for the input/output
files. Object code and permanent files for the 1/0 functions and runstream must
be explicity catalogea (assigned) to disk-pack file(s) either removable or fixed.
They may reside on a private disk or system (public) disks.

3.2.2 SUPPORT SYSTEM: This program requires the following for demand
processing. The program has no Executive-8 release dependent characteristics.

3.2.2.A SYSTEM SOFTWARE: The program utilizes the following system
processors.

o ED - text editor processor
o MAP - relocatable code collector
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3.2.2.B COMPILER: The operating system library contains the Fortran V
compiler for program compilation. The compiler is envoked by the @FTN

command; refer to UP 40GO for diagnostic, and supporting work file (temporary)
requirements.

3.2.3 DATA BASE: The data base files necessary for program operation
were discussed in paragraph 3.1.2.A. These files exist as user cataloged file
elements and are not part of a fcrmal data base structure.

3.3 MAINTENANCE PROCEDURES: The relative size of this program
minimizes the maintenance on the program. The program is well documented with
comment lines. Modifications to the program must be clearly denoted by
programmers in the manner shown in the listirng, Figure 111.3.6. Page by page
changes to this manual must be made when changes to the program are made
which alter the logic, inputs or outputs. The following information is pertinent to

the program's maintenance (space provided for notes):

Source Code Filename.Elementnarne:
Absolute Code Filename.Elementname:
Space required, source code:
Space required, Object (absolute) code:
Archivea Lape location:
Read/Write protect keys: Established by the current custodian.

3.3.1 PROGRAMMING CONVENTIONS Each function of the program is
documented. Line labels begin in column I and source code in column 7; standard
Fortran techniques are employed with FORTRAN V conventions.

3.3.2 VERIFICATION PROCEDURES: The program is verified by test
executions (runs) of the program followed by hand calculations and comparisons of
the results.

3.3.3 ERROR CORRECTION PROCEDURES: Debugging and error
correction is accomplished by an examination of the compiler listing and
examination of the run execution (PRINT$) file.

3.3.4 SPECIAL MAINTENANCE PROCEDURES: None.

173

•. .



WIt'/1VE-IN S1'RIJC1I

S TA

i .1

I 
I

TOE-IN

-AT

-DI

LDLL

Figure 111.3.1

174

~~~1~4 ___ ____

..-.-



UNCL&ISSIFIEO*IEXAMPL[ OF THE OUTPUT DATA O UTILITY RA4"/1A1TRIX***UNf*LAS!SFIfC

1 0CHOI 0 0 23 21 0 214 0 0 0 0 0 0 121 13 87 24 '3 1 0 0 9

2* EN02 0 0 41 51 so 0 86 0 20 10 0 0 411142 79 315 271 1n1 1%17 26 0 iS

3: EN03 0 0 a 241 32 0 241 0 7 2 0 0 4 202 9 SS 71 43 11 7 G is

,.: EN 041 0 0 0 5 9 0 12 0 2 2 0 0 0 1984 11 51 36 9 30 41 a 0

S: CN05 0 0 41 11 20 0 141 0 S a 0 0 0 160 & 56 SS 27 16 3 0 0
6 7*6 a0 a 0 O35 141 i 17? 0 2 0 a 0 0 215 10 53 131 37 25 1 0 0

7' FvA, 0 18 0 43 39 0 241 S 0 21 S 2 F%15 71 13C 356 78 118 3 0 0

6: 7A403 0 0 0 29 3 0 13 0 1 0 0 0 0 240 17 51 234 43 73 2 0 C

9: FAOS 0 6 0 3 6 0 2 0 1 0 i 0 10 alo 17 22 34 8 13 0 0 0

10: FAIo 0 0 0 5 18 0 5 0 1 0 2 9 2 81 6 19 20 11 6 1 0 0

I1 FAI1 0 19 0 S9 S4 0 37 0 21 1 2 48 0 767 82 170 416 115 106 7 0 0

12: FA12 0 1 0 341 4 0 1s 0 1 0 0 0 0 234 20 G1 224 S3 58 1 0 0

13: FA13 0 It 0 a1 8 a 3 0 1 0 0 12 0 10 114 21 37 8 10 1 a 0
V 1: FA111 0 6 0 7 3 0 41 0 1 0 0 0 0 94 1t 26 58 25 11 1 0 0

12 IFA1S 0 0 0 6 23 0 1 0 16 1 2 12 0 1341 9 20 23 13 ? 2 0 0

1S: FA16 0 12 0 42 42 0 28 0 5 1 2 42 0 e44 17 123 210 53 64 1 0 0

17* FA117 0 0 0 27 3 0 16 0 1 0 0 0 0 145 1.. 41 93 19 21 0 0 0

18:. F18 0a 4 0 3 7 0 2 0 1 0 0 11 0 104 13 22 32 8 12 0 0 0

19:FA 19 0 0 0 6 18 0 6 0 1 1 2 9 0 87 7 16 21 10 7 1 0 0

20:7FA20 0 30 03 78 74 0 41o 0 58 0 2 0 01 5142 1S 82 321 101 23 1 0 0

21: FA21 0 0 0 24 11. 0 is 0 1 0 2 0 0 125 4 19 75 1E 141 1 0 0

22: F422 0 10 a 1s 21 0 7 0 19 0 0 0 0 139 5 21 82 2S 3 0 0 0

23: ME23 0 13 0 341 31 0 416 0 S 0 6 0 2 976 142 159 4•S2 43 87 3 0 0

241: ME24 0 0 0 14 23 0 19 0 S 0 2 0 2 184 21 43 741 29 15 3 0 0

25 * ME25 0 3 0 3 2 0 5 0 0 0 1 0 0 208 35 93 95 3 12 0 0 0

26: 4426 0 1 1 0 0 1 0 0 0 0 0 8 11 30 28 2 0 0 C

27:4ME27 0 4 a 11 2 0 12 0 0 0 1 0 0 168s 1 137 93 5 36 0 c

28: M028 0 0 0 69 35 0 so 0 8 0 0 0 0 400 0 58 80 50 16 4 0 0

29:P.029 0 0 0 27 141 0 28 0 2 0 0 0 0 154 0 22 41 23 4 1 0 0

30: MD30 0 0 0 14 7 0 10 0 2 0 0 0 0 82 0 12 13 9 4 1 0 C

31:40•011 0 0 G 6 21 0 30 0 2 0 0 0 0126 0 16 34 16 2 62 0 1

32: pl.32 0 0 0 415 2 0 6 0 1 0 0 0 0 102 0 15 22 13 3 0 0 C

33:, 033 0 0 0 9 9 0 17 0 2 0 0 0 0 190 0 72 2141 314 S7 2 0 0

34: OR34 0 0 0 8 40 0 13 0 6 0 0 a 0 0261 4 21 53 ? 5 41 0 C

35: OR3 0 0 a 11 43 0 26 0 3 0 0 0 0199 12 37 59 16 10 0 0 C

36: CR 36 0 0 0 2 35 0 20 0 13 0 0 0 1 171 9 47 44 23 3 a 0 0

37: AD3 0 0 0 11 23 0 10 0 3 0 0 0 0129 414 38 13 1 7 0 0

38:4AD38 0 0 0 23 17 0 16 0 6 0 a a 0 119 3 122 44 0 2 11 0 0

3S: G0449 0 0 0 9 14 0 12 0 6 0 a 0 0 129 4 12 18 10 It 0 6 0

%n: 0m41o 0 0 0 11 24 n 13 0 5 0 0 0 0 1S7 3 23 89 ?8 S 2 2 0

4112 SC41 a 0 0 0 162 45 0 59 0 41 0 0 0 0 709 10 63 952 189 198 9 0 C

42: SC%2 0 0 0 13 18 0 19 0 1 0 0 0 0 104 1 17 109 ?4 3 9 0 C

43: SC43 0 0 0 52 10 0 17 a 1 0 0 0 0 2341 4 16 312 60 224 0 0 0

44: S• C4 a 0 0 47 5 0 8 0 1 0 0 0 0 182 4 15 217 1S 132 0 0 C

41: 5C45 0 0 0 so 12 0 15 0 1 0 0 0 0 199 1 15 274 ED 339 0 0 0

144 A0466 0 0 0 7 41 0 8 0 2 U 0 0 0 289 41 7 17 7 2 1 0 0

447' FC 47 0 0 0 2 2 0 3 a 0 0 0 0 04 3 7 13 6 1 a D 0

441* AR148 0 0 0 30 5 0 27 0 1 0 0 a 0 131 4 29 so 29 1 2 0 0

4q: AR49 a 4 2 44 37 0 417 0 5 5 2 1 0 614 24 2149 286 48 69 3 0 c

50: ARSO 0 0 0 20 29 0 25 0 5 2 1 0 0 103 2 4s 1n0 i2 1 3 0 0

S11:ARSI 0 0 0 5 2 0 % 0 0 1 0 0 a128 1 40 39 4 9 0 0 0

52: ARS2 0 0 0 1 0 0 0 0 0 0 0 0 0 42 0 IQ 8 0 2 0 0 0

1?3: ARS3 0 4 2 9 2 0 10 0 0 0 1 0 C 107 19 84 68 4 26 0 0 C

14: CAS16 0 0 0 19 f 0 114 0 1 0 1 0 0 107 6 L9 67 26 3 2 0 0

SS: CASS 0 9 0 44 46 0 43 0 6 3 2 2 31019 109 5410 506 70 183 6 2 C

SG: CASS 0 0 026 214 0 0 5 0 2 0 3 208 39 14 8 789 23 3 0 C

97: CA37 a 0 0 6 16 0 is a 1 0 0 2 0' 13i31819 14 3 2 0

Figure 111.3.2
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1,NrLASSIfIEUe**C[XAPLE uf WIMP INPUT FLr lINTtEXX**1IiNCLA$SIr1r7

It 217 cot 002? 03 'U5 6b nu1 0and 010 011 PIP
.Uts n1 5 U56 P16 at?7 Ole 02J o21 0112 013
3: n0' OPI& 021 0.R u33 0D7 0%1 03? 033 03s
43iU 037 U3a r%1 w4i n%2 DNS 045 L% 046
50 0", 04R 056 nS1 USI '53 OSS 059 06O0

S061 62 U63 VbS U66 lb? 0f68 01O 01l 012
as 073 077 l|b p116 U7? 116 06J 081 UP• m3 3
9: cp5 ash us? naa jq0 117 u91 '19p v3 v9s

IL: LQu n97 L9e ]O 1I1 lIi2 103 105 its 1If
I1: In? l8 11o 111 L112 113 115 119 1?0 186

1o195
13:
14t 7Li 122 123 12S 12% 12? 128 13ri IT1 132
1tb 1I3 135 17t. 136 13?14I8 14J 141 142 143

144 14 |6 147 149 L5J 1?? 151 152 is" 15 $ S
17: 1 15-7is 1sa ibn 1i,1 12 163 165 i7a 166
IB: 167 16ek 17U 171 172 173 1?5 119 1910
19:

2U: I 202 203 ?US 2n6 0? 2nd 210 411 217
211 d•13 215 i1b 717 21.3 ?20 221 222 213 2-cS

72: Z2,a 22? Z22 ?30 231 ?32 233 235 236 237
23: 233 239 240 241 242 243 245 246 200

74: 5 vj5 s 5$is 505 s5% Sa? Snh S s0 51 '.12
21t SI 51 5ib S17 $09 516 S19 520 591 Su4c
28:
29: 60I 602 603 fUS 606 61)7 608 610 611 612
361 613 614 b1 fI6U9 691 63U

7%l 702 7In 7?US 16 707 7n& 710 711 71234: 71s 715 791 Tan

34t
?4:p 8r,1 802 80i uJ4q dnS b 807 su8 8g9 i 1g P
36t: 811 81 dls P14 315 816 ef17 2C e2l 8622
37: A2j A26 827 431 831 A32 e35 836 837 838
36: 831 840 841 8e4 d45 097 698 699

41: 001 001 11 39.. 3%20 005 2 15 2
r4 UOS I Ouc1 I I inb I 1 007 1 1 999

'4: Cal 2 02n 1 1 999
"4: 14 U22 202i 1 1 999
4 ý)999
ub: 03? U02 05 3QuO 378C COS 2 itin 2
41t % uaS 2 t! i1 1 999
46: ?1 014 1 017 1 1 999
49: n' il1 2 'n 1 1 999
So :01 2 1OV 2 .- 1 1 999
all 20 un0 2 n31 I 1 999
1:t 999
"S: 003 003 11 !Li 314k U05 2 15r z
F: 300 1 '1JT 1 1 6 1 I I 0U 1 1 '99
51: UU 001 2 02o 1 1 999
51: 14 U92 2 026 1 1 999

999

Figure 111.3.3
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UAICLA$$SrrIEO.*t1IANPLt Or OUTPUT DATA OF UTILITY WIl4P1ITE-!N0**UWCLAS1ZF1EO

It .00i .00 00 *00 e .Ofloo too So" .00 .00 .00 .00 .00
n: . bun0 1037.0I 29.00 P14 GOV 66.00 %*.an 14.00 *G0 .00 .0o

if 1 .00UI eo .0 1.n r0 1.01! .t0 .0 1.00 .00 .00 .of) 0
bt Ova too 61.00 11.00 l0.00 24.0 ODE Jr 2.WO .va .00 .00

To .0G .0n no .rl l.0n .00 Son .00 .00 t00 .00 *00
at .00 .00 101.04 19.00 811.00ur 646.00 1.i0 26.00 .00 .0) .00

101 .0C0 bull .00 .0 5.900 a.00 .0V 11.00 .00 .00 1.00 .00
It I 0 .ut 00 12.00n 1.0 bu u an 39.00 11.0n 9.0 ea 00 Sao t0 .00

131 .00 .,Jý 1.00 .on 1.0! C') Sun l.00 t00 too t00 .00
141 Sa0 .00 b8.00 11.001 30.00 28.00 .00 2.00 .00 .0n .00
15:
1401 .00 Sun .00 .0n 1.0n .00 S0n .00 bo0 .00 .00 .00
111 .110 .00 107.0n 19.0n0 P'.J0 68.00 411.0 26.00n .00 a0, .00

19: .()0 n .0 1.0 .nn If or, l tn 00 1.60 .00 t0o .00 .000
pot .00 .00 64.00 11.00 ,Joan 26.00 .00 2.60 .00 O0D .00
21t
2.'t .00 .00 3.00 .0n 3,30 2.o0 u0s 5.60 .00 .00 .00 l.00
24: .00 .00 dostou 3%.00 93.00 95.00 3.00n 12.wo .00 .00 .00
2411

?51 UG0 .00 .n0 to0 I00i .00 .01 .00 .00 t0o an *(0 .00
2A: too .o0 107.00 19.001 814.0 60.00 11.00 26.00 .00 S00 t00o
2b: .0O .00 1.00 .0n 1.00 top Uon 1.0 .00 .00 .00 .00
29: .00 .00 60.00 11.C0, 30.00 2*.00 .00 2.00 O00 .00 .00
30:
31: k 0 .00 000) %DO 1.00 to0 ft .u0 .00 .00 .0n .00
!at .00 S0n 107.00 1'e.of 811.0p 66.00 11.00 26.00 .00 .00 t00
132
311 .G0 .0n .0n .00 S.;00 2.00 or, 11.00 .00 .00 1.00 O00
35: Do0 .00 121.00 1.00 110.00 39.00 '6.00 9.00 .00 .00 .00
361
37t too to0 o00 on0 70.00 29.00 .0n 25.010 .00 $.00 2.00 1.0t,
36: .0) 2.00 193.00 2.00% %$.Up 101.00 32.G00 16.00 3.00 .00 .00
39:
Ot,: .o0 .00 un .0n I.UO .00 Sun tun .000 .00 .00 .000
'111: .00 .00 107.00 19.00 81.00 66.00 11.00 26.00 .00 .00 .00

lit .00 .00 1.00 .0n 1.0 .0n Sun 1.00 .00 .00 .00 .00
114: .00 .00 68.00 11.00 ?0.00 28.00 .001 2.00 .00 .00 .00

Oat .00 too .00 .00 1.00 .0!! tun .00 .00 .00 .00 s0n
it7 I .00U .00 107.00 19.00 4 1.()V 68.c0 11.00, 26.460 .00 .00 .0

F49: Uo .00 .00 .00 Soon 2.00 tun 41.10 .00 .0 lo00 .Qn

glut .00 .0 628.00 11.on 30j.01 28.00 4.001 2.00 *00 .00 .00

ý22 .00 o00 12.00 1.0 1103n.00 39.0 11.0 9. 00 .00 .00 .00
.00 .0 o a0 1.00.00 1 1.01 ' 1.) .800 .0n 2.uC 0 .00 .00 .00

sz;2 .0 .00 nnl on0 loin .00 .00 .U0 .00 .up .00 .00
15ba .00 .o0 10.00 19.0n0~ 81.00 60.00 %1.i0 76.00 .00 .00 .00

Figure 111.3.4

177



START
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LET

[ READ
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NQTY(II ,JJ
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ENDED

YES NT(KW

WRITE
WRITE

Figure 111.3.5
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UNCLA$SS1 itiessr ILE NAMEc16a1161P CLEMEfNTI NAME %WI 1PPITOE -I e*S*UNCL ASSZIFrIEO

3:t'*O*H1SUTILITY PROGRAM0 IS kRITTFN IN FORTRAN V.

tttC*****PURPOSC OF PROGkAP4

MtC*S*3.T4lS UTILITY IS DESIGNED TO CPEAT A SEPrRATE TOE PY
9TL*..**ARTILLERY ýULNERAEIiTY CATEGORIES FOR EACH BLUE UNIT
IGat..*s*lN A STYLIZED POSTURE'S ARRAY. INPUT DATA FOP THIS

IltL**PbTIITYIS OBTAINED FROm THE "RAM/MATRIXO DATA FILEi iZ:tC***3*ANC INE #UNIT)XXW INPUT DATA FILE To THE wlimp FOR
i~xC***w*TtC APPROPRIATE POSTURE. THE OUTPUT DATA CREATED BY
1%tC*****THIS UTILITY WILL BE USED BY THE b.IMP.

UTILITY IS ONLY USED INCONJ6NCTION lauN TH4E

20:C**$***vaR1ABLE DICTIONARYA
21:C****c.WAkIABS. NAME D EFINIT7ION
22 iC**...
23:C***s*NCOOEl USED TO READ IIHE UNIT CODE

2N:C***** FROM THE RAM/M4ATRIX DATA FILE.
f! ztsewat.
2E6:C*9*.*0CODE2 USEDj TO READ THE UNIT CODE

27tC*s*4FROMi THE WIMP UNIT VILE.

29tC*..*.NCTYII,J1 USE. TO READ THE CUANTITY OF C
3C:cfl**wa EQUIPMENT TN EACH VULNEA-

3Itc****AbILITY CATEGORY.

32 :C00*00
33:C*.*$*PERS DuMY VARIABLE USED TO PLACEA

34tc**$0A ZERO IN VULNEPAB1LITY CATE-
GORY ONE.

3S: DIMENSION N~~tCINTIOZ~Tto,2

R2:C*....RF.AC1N6 IN THU UNIT CODES AND EOUNIPHENT QUANTITIES
M:C....FR IK TE RAyIAfVTRIX DATA FILE.

146:1C i1:1141
47: PFADI7,TDOEND:'I6'NCODEI dIlI)INQTYIII,aJIJJ:I.2Zl
lob:100 FCRMAII43X,12v221NI1
N St: f 1C T )D

5?:C*****READ1NG IN THU UNIT CODE FROM THE. hIMP UNIT DATA

56:90 KM:D
57: .sLflI-i

Figure 111.3.6
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UNCLA1S1F1EJa*SeFILE NAME:BihXMP ELEMENThArwPTO-S.uLSSrE

S5,1600 FCM"ATlbXm,13,?X,I2)
bE: 1rtNTYPE.GjE.Sr0)GO 10 99
61: IrINCObCZ.EO.Ci6O TO 9S

&1:C4***.CAIECORY. PLPSONNEL IS NOT hANOLtC BY THIS UTILITY
66:C*.**THUS CATEGORY ONE IS SET TO ZERO.,

71: DO 20 MM:) ,JL
72:1 IlFICOb1*Ez.E.cOcrlfKKb)OO TO 20
73: 00 25 $1,la 52

?1 CONTINUE

Fiur 1113. (Cnt

4:t2C ONTINU
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Chapter 4

UTILITY WIMP/LOSS-RATES

4.1 DESCRIPTION OF PROCESSING: The WIMP/LOSS-RATES utility
program was developed to produce the final product of the WARRAMP
Methodology for materiel and the WARF concept. The programs application is
contingent upon the utilization of the WIMP in the WARRAMP methodology, as
opposed to the AMMO-RATES methodology. The program is implemented in the
Fortran V programming language and consists of approximately 40 lines of
executable computer source code.

4.1.1. PURPOSE/FUNCTIONS: The purpose of the WIMP/LOSS-RATES
program is to summarize the losses of blue equipment given N samples (executions
of the WIMP) produced from the red artillery engagements on the blue force (one
selected posture), and compute the total average losses (quantities) of equipment
by artillery vulnerability group, and compute a rate of loss or percentage loss by
artillery vulnerability group. These tasks are achieved for the analyst by the
program through the accomplishment of the following functions. First the input
data (output from the WIMP) is read in and stored in an array sequentially, per-
forming the totaling computation for each artillery vulnerability category. The
current methodology specifies 22 groups, plus I for personnel; a total of 23. An
average loss for the N runs for each vulnerability group is computed and stored in
an array. Next the WIMP-XX/TOTAL-CAT data is read by the program. This
data is the total number of items per vulnerability category modeled in the force
array (for the posture). The losses are computed by simple subtraction of total
quantity lost from the total authorized quantity by category. The calculations are
performed sequentially and the results written to the respective output files with
formatted write statements.

4.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The WIMP/LOSS-RATES
I/0 structure is depicted in Figure 111.4.1. This general graphic presents the
input/output filename.elementname normally associated with the programs
operation. The four files in each group denote that, at present, the methodology
applies four force array postures for a study effort. Also there are multiple (N)
copies (samples) of each posture (WIMP-XX-N) input. The number of copies is
determined by the analyst statistically (per the numblr of COSAGE samples) to
satisfy statistical confidence requirements.

4.1.2.A INPUT DATA AND DATA BASE, The following input data files are
required for the program. The normal, demand mode (interactive processing)
runstream for the programs execution requires that the data reside in a cataloged
mass-storage (disk resident) file. The data and files are required in the order
discussed. The runstream, Figure I.4.2, performs two operations on the data
prior to program execution. First, the WIMP/XX-N data files are consolidated
into one file (logical unit) through the @DATA, I command. Second, the TOTAL-
CAT data is placed into a logical unit file via the @DATA, I command.

o RUN STREAM data. Two integer data values are read by the program;
both values are contained in the runstrearn (record 39, Figure 111.4.2).
The first is the total number of blue units represented in the particular
force array, the second is number of the quantity of posture samples, N,
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input (number of copies of the WIMP/XX-N file).

o WIMP/XX-N data. This Input data is produced (on output) by the WIMP
rogram discussed in Chapter 2. The file is formated with decimal
real) data as depicted in figure 111.4.3. It Is incumbent on the

runstream user to edit the runstream and replace the "XX-N" character
string with the appropriate posture abbreviation and iteration number,
e.g. "AT-9," denoting the attack porture force array data and the 9th
run sample.

o WIMP-XX/TOTAL-CAT data. This input data is produced (on output)
by WIMP/TOTAL-CAT program discussed in Chapter 13. The file
consists of one (i) record of formatted integer data per artillery vulner-
ability group plus personnel (23 each) as depicted in figure 111.4.4. One
file is utilized for each posture modeled in the high resolution ground
combat model; however one copy of the appropriate posture Is required
for program execution.

4.1.2.B OUTPUT DATA AND DATA FILLS: This program produces two (2)
output files, one of which contains the loss data and the secord contains the loss
rate data. The output is placed into a cataloged file as a file element according
to runstream commands. The files are produced by the program In the orderdi.,cu~sed,

0 WIMP/LOSS-XX output data and file. The sample output data file is
depicted in Figure 111.4.5; one record is written in decimal format for
each artillery vulnerability category plus personnel. The records and
data are positional with personnel losses on record I followed by each
category on subsequent records. The record format is as followst

Column Description Field

I Blank IX

2-11 Quantity of F10.2

equipment items lost

The "XX"Character string is replaced during text editing of the runstream by the
user to denote the posture source data to provide a data audit trail.

0 WIMP/RATES-XX output data and file. The sample output is depicted
in Figure 111.4.6; one record is written in decimal format for each artil-
lery vulnerability category plus personnel. The records and data are
positional with personnel loss rates on record I followed by the loss
rates for each of the modeled categories on subsequent records: The
record format is as follows:
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Column Description Field

4 1-7 The simpi.% percent of F7.5

the total equipment lost

The "XX" character string is replaced during text editing of the runstream by the
user to denote the posture source data to provide a data audit trail.

4.1.2.C DATA ELEMENT DICTIONARY: The data elements used in the
program are as follows:

Variable Name Mode Value Definition

AQLOSS(I) Real 0-23 A 1-dimensional array
containing the average

loss of equipment of
the indexed vulnerability

category.

AQTY(I) Real 0 23 A I-dimensional array
containing the averageI "equipment quantity of

the indexed vulnerability
category.

V ALOSS Real A variable set
to the computed

percent of equipment in
I r a category lost.

NAUTH(I) Integer 0-23 A 1-dimensional array
containing the total

quantities of the indexed
category in the

blue units.

NBLUE Integer A variable set
of blue units modeled

NRUN Integer A variable set to
the input number

of run samples
considered in the

calculations
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QTY(I) Integer A I-dimensional array
containing the quantity of

items on-hand by a
blue force unit, indexed

to the vulnerability
categories.

TQTY(I) Integer A 1-dimensional array
containing the total quantity
of equipment items on hand,

by the blue force
units, indexed to the

categories.

4.1.3 PROGRAM PROCESSING: The program processes are straight
forward. The input data is read in, totals are summed, the net loss is computed
through subtraction, and the loss rate is computed through division; the computed
values are then written onto records in the output file. The program consists of
one "routine" element and thus common blocks and other linkages are not used.

4.1.3.A PROGRAM RUN DESCRIPTION: The program runstream is depicted in
Figure 111.4.2. The programs short length enables users to run the program in the
demand mode from the terminal. See Volume I, Chapter 4, Section III of this
document set for additional details.

4.1.3.B PROGRAM LOGIC: The programs logic is graphically presented in
Figure 111.4.7.

4.1.3.C PROCESSING FEATURES: The processing features are straight
forward logical tests of the data and can be determined from a review of the
program listing Figure 111.4.8 and the logic diagram, Figure 111.4.7.

4.2 OPERATING ENVIRONMENT: The WIMP/LOSS RATES program is
compiled on and operated on the USACAA UNIVAC 1100/82 operating system
which is a secure system i;i compliance with Department of the Army security
directives. User identification and password codes are required for system access.

4.2.1 HARDWARE: The only explicit hardware requirements is that of the
UNIVAC f 100/82 OS and a compatible terminal (UTS 400). The operating system
dynamically handles on-line storage requirements for the input/output and temp-
orary files. Object code and permanent files for the I/0 functions and runstream,
must be explicitly cataloged (assigned) to disk-pack files, either removable or
fixed. The files may reside on a reserved disk pack or system (public) removable
disk pack.

4.2.2 SUPPORT SOFTWARE: This program requires the following for
demand-mode processing. The program has no Executive-8 release dependent
characteristics.

4.2.2.A SYSTEM SOFTWARE: The program utilizes the following Eystem
processors.
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o ED - text editor processor.
o MAP relocatable code collector.
o DATA - data processor which develops the system data format

(SDF) files.

4.2.2.B COMPILER: The operating system library (SYS$LIB) contains the
FORTRAN V compiler for source program compilation.

4.2.2.C DATA BASE: The data base and files necessary for program execu~tion
were discussed in paragraph 4.1.2.A. These files are all Field data in SDF
format. These files exist as user cataloged file elements and are not part of a
formal data base structure.

4.3 MAINTENANCE PROCEDURES: The relative size of this program
minimizes the maintenance on the program. The program is well documented with
comment lines (records). Modifications to the program must be clearly denoted by
programmers in the manner shown in the listing, Figure 111.4.8. Page by page
changes to this chapter must be made when changes to the program are made
which alter the logic, input or output. the following information is pertinent to
the program maintenance (space provided for notes):

Source code Filename.Elementname:
Absolute code Filename.Elementname:
Space required, Source code:
Space required, Object (absolute) code:
Archieved tape location:
Read/Write Protect keys: Established by the current custodian.

4.3.1 PROGRAMMING CONVENTIONS: Each function of the program is
connected in the listing; standard Fortran techniques are employed with
FORTRAN V conventions.

4.3.2 VERIFICATION PROCEDURES: The program is verified by performing
test executions (runs) of the program followed by hand calculations and
comparisons of the results.

4.3.3 ERROR CORRECTION PROCEDURES: Debugging and error
correction is accomplished by an examination of the compiler listing and the run
execution (PRINT$) file.

4.3.4 SPECIAL MAINTENANCE PROCEDURES: None.
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WIMP/LOSS-RATES STRUCTURE

--DL /DL-X

_DE /DE-X

--DI /DI-X

TOTAL-CA WIMP/-AT-.X

l •IMP

LOSS-RAT'S II

WIMP/ WIMP/

RATES-AT LOSS-AT

--DI
-- DE --DE

CONTROL/

TEMP

Figure 111.4.1
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UINCLASSIFIEO***FILE NAm'ICSTART~q21QT ELEMENT NANE:MIMP/L0SýS-#PATE,***UtNCLASSIPI

I at&RKPT PRINTSW&PcINT
2taelSF 6b.lSECRET*6?&AIRFP889

4a &AS#' *T .7.

btiAUOC'f 88.WIMP/XX-L
?I AAUP V 88B.'IMP/ I X-4
6tiAOrsD L98.hIMP/KX-j

IIa2: AO'r, O A&.WTMP/XX-6

1~z~iACO8s.VImP/%X-l

F 15:~O!~,C 8.6IMP/XX-v.

17:i Sr,'d THE AbOVE CLEMENTS AhE THE SEPAPATE OUTPUT$ FROM
16 : )"Sr N EACH RUN ~f TH1E WIMP FOR A SINIGLE POSTURE Ili. ATTACK, PEF-
19 : iMS r.ok ENSE INTEN.%Et DELAY UP rIEFE&ISE LIGHT). THE "UXX"
2CzaMSrPh PORTION OF THE ELEM4ENT NAME MUST PE CHANGEC To PEFLECT
21 ?:&!AS(rN THE CORqEC1 POSTURE IIE. AT, 01, OE wR bLI. THE ~4UMBFr% OF
22:iMS'7914 ELEMENT FILES "AV ALSP CHANCC CJPENATNG ON THE
23:,iSrt?.' NUMBER or TIMES THL dIMP IS EYCCUTLD FC.q ANY Or4F
?a:EiMSr~tN POSTURE.

25:8ASC#T 9.

27:a)A~r,0 SO.WIMP-XXITOTAL-CAT

29:ri~r,,NTHE ABOVE &LEEMENT "WIMP/TOTAL-CATYXX" CONTAINS THEL'
3(,:MS6N LATA FRON UTILITY &?WIMP.WI`P/TOTAL-CA7. THIS UTILITY IS

3, :4 S6 NELEMENT NAME MUST BE CHA14GED TO REFLECT TPE APPQUPPIATL
33:iS~oNPOSTURE ITLo AT, DIP VE OP !Lie

37:iASC6,A 826IMP.'
384O 2IMP..aIMP/L0SS-RATES

'aC:';HSnqN THE ABOVE ,%UMBERS REPOESLNT THE NUMBER OF SLO'E IfNITS TN
41:c0'r-,N THE POSTUPLOS ARRAY ANC TH4E NUMPLR OF IIMFS THE 6TMP
42:iiPSf,N WAS EXECUIT(. FOI THIS P(ISTUOL. THE FOP'4AT FOR THIS
43:,,Sr.,N ENTRY IS CjLUMN 1 z LAPIK, COLUMNS 2--'Z BLUE UNIT COU~4Ts
44:QMSr-,N COLUMN E = LAP.-K, COLUMNS 6-7 =NUMbER Of TIMES THE WThP
'a5%3MSr,N WAS EXECUTL.D FOR THE POSTIJU9L.
'a6:.iEO 6.,b8.WIfHP/PATES-XY
Ml :LNP
48:EX17

:C9*mSrtN THE AbOVC LLE"!AkT "h:MP/R.ATS-X~l* WILL CONITAIN THE
Su:iMSr,N OUTPUT flATA FROM THIS UTILITY. THE **XX" PORTION (IF
5I:1:ASt6N ELEMENaT NAnE MUST BE CHA45fE TO REFLECT Tr#E APPROPOIATE
52:0P1SEN POSTURE EIh.. AT, 01, DE UPLb
!3:&EOP 88.WIgaP-XY/TioTAL-CAT
SN: LNP

%baf1rNTHE AFOVE LLENENT "WIOP-XXITOTAL-CAT" CONTAINS TH4E

Sl:imSr,N TOTAL MIE 1N EACH EQUIPMENT VUL4'EQABILTTY CATEurRY FOO THE
SstamSr,N ENTIRE POSTUREOS ARRAY. THE "XX" PORTION OF THE
59:imsr.,o ELEmENT NAtqE MUST OE CHAfiq TO RLFLECT THE Appp~tppIATF
60:aMSr,.N POSTURE IlL. AT, Oil DE OR DLI.
SI:&FO lI. ,ARq6101P1L0SS-XX
62.-LNP
63:EXI T
64 Z&MHSf-, N THE ABOVE c.LEmENT -WIMPILOSS-XX- CONTAINS THE
65fiMSSO, TOTAL MIE LOST IN EAC14 FQUIPI4ENT VULNFRA61LITY CATEGORY
bbsimsrok FOR THE EPTIRE POSTURE'S ARDAY& THE "XX" PORTION OF THE.
67:4PSrt .0 ELEt~rt.T NAc! '4UST bE CHANGE TO) LEFLECT THE APPWLCPPIATE
6b tilmSr-N POSTURE fyc.. AT, DI, ITE OR f)leI

T6j:&FRFE b. Figure 111.4.2 -

71 : ;FQF 9.
72%QFqrE Ia.
73:&FRFE 11.
Ta:iFREE 88.
75:4BefkPT PRI'%TS 187
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%-C**VEOh31 TfmE TOTAL AU A2jJUA'4ITVT OF ITEMS 4N
97zC.**#*LACN CArLGO~vro INC TH L'%.TTR AKRAV%

V9 UO 41p":s'

1~)3&C0~FOR"ATt1AIc1ww5XoAboAb,At 1
S114t 40 LONTINUt

1bC.,***COMPU~lKtG INc AvrRAGL NUMPER OF ITEMS LOSS It. EACH
lflh:C*$**.CATEG0PYF'Ov r THE FWIPL ADRAY.

1 lAt AQL0~SS1LL1=Nk~U7HILL -ALlY ILL1:9 t L L,'
111Z WPITt IIIIlrj)AQLOSSILLIIITL' tLL3,TIILE.'ILLII1IL~r3ILL I

1131:t! CONINTtUE

1I1C$*s*'L0MPU1N4 TIt. LOSS RAIL AS A PERCrNT FUR EACHt CAT!ta(%RY
1IbC*****AO WRITIING iUT ITHE RESULTS.

1191 1FINAUTH4NKI.LEs01GO TO6 1l
I ?;; I F4A2L0S$IN'k3LEC1C36 10 61

1212 ALOSS=AQLOS!1NNIINAUTH4N4)4

125161 ALOSS:l.O00O

129: END

Figure 111.4.8 (Cant)
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CHAPTERS

UTILITY: LEA/TAPE

5.1 DESCRIPTION OF PROCESSING: This utility program performs no
computations; the program is read and write statements.

5.1.1 PURPOSE/FUNCTION: The purpose of this utility is to process a
i ~ ~magnetic tape supplied by th 0 tics Evaluation Agency (LEA) which describes

the Major Items of Equipment (MIE) being used in the current study as to the
quantitiy and density profiles of each item by its Line Code (LINCODE). The
utility will split the quantity and density profiles for each Line Code and write
them into separate sequential files; one for quantity profile and one for density
profile. These files will be used as input to the utility ITMID/TEMP.

2.l.• PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured In FIGURE 5. 3. 1. The general logic f low is pictured in the flow

chart, FIGURE 111.5.2. The source code can be seen in '-IGURE 111.5.3.

5.1.2.A INPUT DATA AND DATA BASE: The LEA/TAPE, provided by the
Logistics Evaluation Agency (LEA), is the only input required by this utility. The
format of the tape is depicted in Figure 111.5.4.

5.1.2.B OUTPUT DATA AND DATA FILES: - The utility produces two mass

storage file outputs. One file is the DENSITY/PROFILES file. This file describes
each Major Item of Equipment (MIE), identified by its' LINCODE, its density
within each of the five combat zones, for each of the seven time periods being
played. Density as described here is defined as the percentage of the aiiailable
item of equipment which can be found in a combat zone during a specific time
period. In all cases, the percentages for an item during a time period must sum to
100%. Thus, by multiplying the quantity of the item available for a given time
period as described in the QUANTITY/PROFILES file, by the density percentage
for a combat zone for that time period, the actual number of these items in this
zone can be determined.

Figure 111.5.5 presents a file layout for the DENSITY/PROFILES file and presents
an example of the data as it is found in the file. As can be seen from the file
layout and the example, there will be five records for each MIE in the file; on
record for each combat zone of the battle area. Further, within each record there
will be seven occurrences of the actual density percentage of this item found
within the combat zone; one for each of the seven time periods of the exercise.

The second mass storage file produced is the QUANTITY/PROFILES file. This file
denotes for each MIE as identified by its LINCODE. The quantity of this item
that will be available to be played in each of the seven time periods of the exer-
cise. As can be seen from the record layout in the data example, there will be one
record for each MIE and seven occurrences of its quantity; one for each time
period. Figure 111.5.6 presents an example of the data that can be found in the
file.
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5. 1.2.C DATA ELEMENT DICTIONARY:

The toliowing section will identify and define all variables used In this utility.

NAME DEFINITION

DEN Density Profiles. This Is an array of 7 members; one
member tor each of the 7 time periods of the study.
Further, there wiF be 5 occurrences of this array for
each of the 5 combat zones of the battle area. Each
entry In the array will 6enote the percentage of this
line item found In a specific zone during a specific
time period. The summation of percentages for a
specific zone over the 7 periods must equal 100%.

LIN Line Code. The six character alphanumeric code
assigned to an item of equipment which uniquely
identifies the item.

QUAN Quantity Profile. This is a 7 member array. There
will be one occurrence of this array per item. Each
entry in the array denotes the quantity of this item
authorized for each of the 7 time periods of the study.

I, 3, K and L These P. variables are used as subscripts in the
program.

5.2 OPERATING ENVIRONMENT: This program is implemented with the
UNIVAC Executive - 8 operating system.

5.2.1 SUPPORT SOFTWARE: This routine requires the FORTRAN IV
compiler and UNIVAC 1100/82 system facilities.

5.2.2 1/0 DEVICES: This utility will use one tape drive for its' input file. Its
output will be written to disk. Refrr to Volume I for the program runstream.

5.3 MAINTENANCE PROCEDURES: The length of this program (16 lines of

code) has not warranted explicit maintenance procedures.

5.3.1 PROGRAMMING CONVENTIONS: Standard FORTRAN conventions.

5.3.2 INTERNAL ERROR ROUTINES: Noni are incorporated in this utility
program.
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IN0OGRpm

LEA/TAPE

flEN( 7) INITIALIZE

GUAN(7)

READ

LINFOR
I~17

READ WAAN

RWITE LIN LIN
FORTR

FQLLAN(4§I)

7

Figure II..

READ
LIN
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READ DEN (K

+E 
LI)

TRUE

Figure 111.5.2
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UNCLASSIFIEDeeSFILE NAME:82XQT EL EMENT NAME:LEATAPF*..UNCLASSIVIED

I:Coo...THIS UTILITY IS DESIGNED TO TAKE THE LEA DATA TAPE WITH
Z2Cseo**THE LIN CODE DENSITY ANC QUANTITY PROFILES FOP THE CUqRENT
3:Cooo.*WARF STUDY AND PLACE THEM IN SEPARATE ELEMENTS OF A
4:Cooos*PROGRAM FILE USED TO STCRE DATA FOR FURTHER MANIPULATE AND
5:Coo..*RECORD.

9:C**.*.VARIABLE NAME DEFINITION
10 :C o*...L IN LIN C COE
ix :C.. ***QUAN( I) QUANTItY PROrILES
1Z:Ce**..DENfII DENSITY PROFILES

p is DIMENSION DENt?
16. INTEGER GUAN 17)

17: REAL LIN
18:10 READ(7.700.END=20)LIN,( CUAN(I),I-l,7)
191700 FORMAT(lXoA697E2XtI7))
20: IF(LIN.EQ.999999100 TO 20

2: WRITE (8,800)LIN*(GUAN(J ) oJ:,7)

2z:80o FORMAT(lXtA6,i.OX.7I9)
23: GO TO 10
24:20 READI7,701,END=99)LINE DEN(KhqK1.7)
25:701 FORMAT(1X@A6*7gZXvF5.1))
26: IF(LIN.EQ.999999)G0 TO 99

ii27: WRITE(9v9OOILINv(DEN(LI.L=1v7)
28:900 FORMAT(lXvA6vl1Xv7F5.1)
29: GO TO 20
307:9 9 STOP
31: END

Figure 111. 5.3
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UNCLASSIFIEOD.s.EXAMPLE OF THr LINCCDE/L.ST '£ATA FiLE9.*UNCLASsr!ED

1IA£03198 AK VEN M218 GM Eo PIA
2: A14752 ADAP TEST CAMrRA LMI78
3: A22496 AIMING CIRCLE M2 W/IE
'4: A23770 AIR COND FL/WNDW 60009
5: A23828 AIR COtND F/WA 9000 BTU
6: A240144 AIR CONO 13000 BTU
7: A24318 AIR COND 18000 BTU
8: A24455 AIR COND F1 AIR-COOL
9: A2141463 AIR COND F/WA 18000 BT

1rn: A24592 AIR COND 19000 BTU
11: A24763 AIR COND F/WA 36000STUU
12: 4214900 AIR COND 36000 BTU
13: A27159 AIR TRF C F AN/TSO-97
14: A32444 ALARM CML AGT P11
IS: A32508 ALARM CML AST M12
16: A325614 ALARM CML A£T AUTO
17: A32568 ALARM CML AGT AUTO
18: A32570 ALARM CML ACT AUTO
19: A3414 57 ALGMT FX MX-814l'9/AA524
20: A£ 14566 RDR SET AN/TPO-37 LP
21: A55293 ANAL CHC B AN/ASM-137
22: A55300 ANAL CHO B AN/ASM-1490
23: A55304 ANAL CHO B AN/CSM-261
214: A55704 ANAL FLT LN AN/ASH-80
25: A56235 ANAL SET LS-89A
26: AS£243 ANAL SET ENG PTBL S S
27: A£56800 ANAL SPTCM AN/UPM-58
28: AS6937 ANAL SPTCM AN/UPM-814
29: A58033 ANAL SPTCM TS-723/U
30: A77877 ANTENNA GRP AN/GRA-4
31: A730114 ANTENNA GRP AN/GRA-12
32: A79151 ANTENNA GRP AN/GRA-50
33: A99943 A;TENUTR VAR CN-1035/G
314: S01756 AUGER CARTH SM4A
35: 9l1795 BOTTLe CLEANG AN/TAM-4
36: 6186148 BAKERY PLT M-1945LP
37: R30238 BARCE ASSY SET 5X12
38: 830923 BARGE DECK CO0 NP OC
39 : 143663 BATH U PTOL GED LP
40:? 45597 8TRY CHCR PP7286% G/U
41:951098 BEACON SET AN/TRN-30V1
142? 951099 BEACON SET AN/TRN-3OV2
443: 963711 BIN 7TO AGOR PT8L 60 T
44: 87423 BINOCULAR EL AN/PAS-5
. eG 974 92 BINOCULAR INFRARED
r4: B83582 BOAT BROG ERECT OD 27
47: 993856 BOAT LAND INFLT 15 MAN
48: 8414014 BOAT RECON PNEU 3-MAN
49: C1.8481 BREAKER PAV-OR-LL

SO: C20(1414 BRIDCE ARMO VEH
51: C22058 BRIDGE ERECT SET FIX
52: C2212C BRIDGE ERECT SET FB UK
53: C22811 BRIDGE FXD H4:-WAY ALUM
54: C23017 BRIDGE FXD HI-WAY
55.: C25757 BRIDGE FLTG RAFT LT
56: C25031 BRIDGE EREC SET
57: C36120 BLUZR EM F/M60 SER TKS

Figure 111.5.4
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UN^.LA~e1]•r'ýrr,***EXA10PL[ nrN•'rY/FRC ]LE CUTPUT DATA FPOM THr LFAITAPr tIT .L!!TY**Gt

2 : Ur1iSO .0 .c .S .0 00 .0 V 0
2: A •'18 .0 .0 .0 .0 .0 .o .0
3: 403 '198O .0 .0 .0 .0 .0 .10 .f•

4 : A4Ll~l98 r ao s Sao5 £0. ' 74.6 74.6 7,.C 7Ie.E
s: AD 3196 79!. 39.5 39.5 25.4 2!*4. 2S .4 2!--.o
C* l A1752 .0 .0 .0 .0 .0 .0 .0

7 A1 4752 .0 .0 .0 .0 .0 .0 .0
6: A.4752 3E*7 36.7 !6.7 24.: 24*3 246.' 34.3
0? £14752 G3.3 63.3 63.3 7!r..7 75.7 75.7 GS.?

10: £14752 .0 .0 .0 .12 .0 .c .0

11: A22496 4.9 s.1" 1.6 1.7 3.7 3.7 3.7
12: A22496 13.4 16., '0D.4 20D8 2U.8 21.' 20.8

1-1* £ 6'?46 SE) o.) 75U.1 6E.9 64.5 4e.S ,4.' 64.5
""F4 A22496 1.5 11.5 11.1 21.U 21.G 21.f 21.6

L1,r: A." £ 2436 .0 .C .0 .0 .0 .0 .0

IS: A.17770 .0 .0 .0 .0 .0 .0 .0
17: £23770 .0 .0 .0 .0 .0 .0 .0
18o A2 3770 .0 .0 .0 .0 .0 .0 .0
19": Q3770 .0 .0 .0 .0 so .0 go
20: A2 770 .0 .D .0 -0 .0 .0 .0
21: A2 3828 .0 .0 .0 .0 .0 .0 .0
2:!?:All 26 281U.0 1C.0 10. 0 10.0 10U. 10.0 10.0

23: A17628 25.0 23.? 262. 31.8 !0.8 3U. 10.8
24: £23828 10.1 18.0 1E.4 17.6 17.6 17.6 17.6
25: A27828 54.9 48.8 45.4 41.5 41.S 4 1.v. 41.5

2E: A24044 .0 .0 .0 .0 .0 .0 .0
27: A424U44 .0 .o .0 .0 .0 .C .0
zS: A7 4•444 :!0.0-20.0 2?0I.0 .0 .0 .P .0
29: 4A24144 36.2 36.2 36.2 50.0 50.0 !U.o 50.0
31.: A?4044 43.8 43.9 43.8 50.L! EU0. 512.0 50.0
31: A24318 .0 .0 .0 .0 .0 ,1? .0
32: A24318 .0 .. a .0 .0 .0 .0 .0
34: A24318 %.r .0C . .0 .0 . *.0

354: A24318 Woo .O 0. .0 .U,20 .•El 20.0
37: A241255 .0 .0 .0 .C .o .p .0
37: A24455 I3.- 1C.C 2 1 .5 4n.c 14.3 C1U.P 3V.0
38 : A24455 7U,0 30.[ Ct.,( n. l o U 4D.V 4(j.0 5br,,
ý9: A2445S5 CD . 611.[El CEJ. U 513.0. 4 El.0 41) r 20. 0

41: A24•55 .0 .0 .0 .0 C .0 .0
51: A24763 .0 .0 .0 .0 .0 .0 .0

42: A24463 .0 .0 .0 .0 ,0 .o .0
44: A24763 .4 42 ,0 4.? [.0 .? 40
4Fr: A244632 3.1 1.7 155, 14. 143 14. 143
51;: A2 4S92 o .0 . 0 .0 .• eLi . .0

51: A24763 .0 .0 .0 .0 .0 .L .0

Sr: A24603 .0 .0 .0 .0 .0 .1' .0

r-, : A40on oc .0 60 .0 .0 .9

Figure 111.5.5
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UNCLASSIFIE~o...CX4PLE OF THIE QUANTITY/PROFILE 0ATA FROM UTILITY LCAIT4P!

2: A14752 6 1. R 7 7 7 ?
3! A224.96 2138 2339 2109 37?() 4R23 4823 48?1 4q9ýl
4: A2 "TO 11 0 0 a 0 0 n
52 A23828 .339 339 603 488 S18 818 B1ig1
C! A421U61 to 10 13 13 1s 18 15 is
7: A24318 6 6 a is 57 63 63 G7
9! A441155 431 631 788 gig 15564 1280 1272 1272
9: A421.63 833 833 ?87 963 11814 1500 lSL' 1200

10.1 A42592 66 44 411 43 87 57 57 5?
11:424763 5 9 S 2 2 2 2 2A

12:5290 55116S 653 ?64 889 993 9024 1015

13: 452T93 311 311 31s 5i3 296S
14: A53200 6314 684 71S 271 13943 13 361?2! 37f

15*A56215 8.4 54 53 81 577 67 6il 67
is: 435&24. 334 332 38 9961 7135 5351 7236 7215?

27: 4!5683 3831 MIS 52.8 756 867 381 313 85
18! *492503 535 53n 275 3611 '92 906 926 606
19: A47787 81 6 86 86 8? 71 87 ?

ASS23 37811 301 50153 29.9 280 250 240
71? 490118 637 687 17 936 1839 1835 163 I'll

72: 49591.3 1. 6 6 1 6 6 6 6
7.1: 901756 1. 4. 87 63 7 15 12 12

38: 5117935 37 37 q5 15 19 11 16 1
3:* 8186248 334 334 463 846 818 ?510 736 76S?
1.0: A30237 83 OX 35 1S 12 12 12 1
28! AF'0323 53 33 27 32 12 421 20 2 I
1.2: 791436 377 377 53 1?0 10 3?0 30 so0
31: A8519 53$ 53 9 210 ?8$9 288 20 251

1.5: 563711 51. 5108 331 1.7 (34 31 361 34113.6: A90.34 311 31 11 11 10 a5 120 10
1.7: 06749 15 618 a15 13 612 1512 6121 212
3?*80771S2 84 84 43G8 a 8 f 8s

9t'! 551.1795 380 38? 76fl 1 1791 1790 171 17%3
39: 8186481 3 3 33 49 39 as 39 39

4* R30 2308 3 3 75 i6 16 16 16 16
41,! RIO1 23 26 26 2 32 32 2 12

4F : 467423 31 31 71 16 16 16 IS 160 11.

10 AS: 4404 480 670 762 935 10?1 1707 107 1074

C18431~Fiur 3II33 I 939.1 3

2 r~~t)414 233 233 202 38 113 S4 2



CHAPTER 6

UTILITY - ITMID/TEMP

6.1 DESCRIPTION OF PROCESSING: This program performs one
computation; the balance of the statements are read and write.

6.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to merge
together data from the QUANTITY/PROFILES file and the DENSITY/PROFILES
created by the previous utility LEA/TAPE with the LINCODE/LIST file. The
LINCODE/LIST file is created manually in the LINCODE/LIST element of the
WARF program file of the current study, using as its source, data provided by the
study's sponsor. The utility reads in the LINCODE and the nomenclature from the
LINCODE/LIST file and the corresponding 7-period quantities from the QUAN-TITY/PROFILE file and the first 7 time period density figures from the DENS-

ITY/PROFILE file and immediately writes out this data onto the ITMID/TEMP
f ile.

The utility does not check to ensure that the LINCODE on the LINCODE/LIST
corresponds to the LINCODE on the Quantity Profile and Density Profile files.
Therefore, it assumes that all files are sorted on LINCODE and all files will have
matching LINCODES.

6.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.6.1. The general logic flow within the utility is
displayed in the flow chart in FIGURE 111.6.2. A copy of the source code is found
in FIGURE 111.6.3.

6.1.2.A INPUT DATA AND DATA BASE: The utility will use these files stored
on mass storage devices as input; DENSITY/PROFILE, QUANTITY/PROFILE and
the LINCODE/LIST files. Figure 111.6.4 gives the file layout and examples of the
data for the DENSITY/PROFILES file. Figures 111.6.5 does the same for the
QUANTITY/PROFILES file and 111.6.6 for the LINCODE/LIST file.

6.1.2.13 OUTPUT DATA AND DATA FILES: This utility produces one output
file; the ITMID/TEMP file on mass storage. This file is a multi-record file. The
header or identification record identifies the item being described by it LINCOOE
and provides its nomenclature. The second record provides seven quantity
occurrences for this item; one for each of the time periods in the exercise. The
last record type will occur seven times; once for each of the combat zones within
the battlefield. Within each of these seven records there will be five occurrences
of the density distribution for this item once for each of the zones within the
battlelield. As in the DENSITY/PROFILE file these densities within zones are
percenmages of the total equipment available for distribution during a time
period. Therefore, the summation over each of the five combat zones for each
time period should equal 100% (rounding may produce imprecise values).

Figure 111.6.7 gives an example of the ITMID/TEMP output data as it can be found
in the file.
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6.1.2.C DATA ELEMENT DICTIONARY:

The following section will identify and define all variables used In this utility.

NAME DEFINITION

LIN Line Code. The 6 character alphanumeric code
assigned to an item of equipment which uniquely
identifies the item.

NOMEN A 30 character alphanumeric field which provides a
description of the item. rhe program in constructing
this variable uses a one-dimension array of 5 members,
each member 6 characters in length. This data wiP besupplied from the LINCODE/LIST file.

QUAN Quantity Profile. This is a 7 member array. Each
entry in this array for an item will denote the quantity
of this item authorized for a specific time period of
the study.

DENS Density Profile. A two-dimension array. The first
dimension identifies each of the 5 combat zones in the
battle area. The second identifies each of the 7 time
periods of the study. Each entry in this array, as it is
read in, specific time period. However, before writing
this array out to be the ITMID/TEMP file the utility
divides the percentage value by 100 in order to express
the densities as fractions rather than percentages.

3, K, L, M, & N Inter values that are used as subscripts in arrays.

6.2 OPERATING ENVIRONMENT: This program is implemented on the
UNIVAC Executive-8 operating system.

6.2.1 SUPPORT SOFTWARE: This routine requires the FORTRAN IV
compiler and the UNIVAC 1100/82 system facilities.

6.2.2 I/O DEVICES: This utility will use input files resident on disk. It's
output will also be written to disk. Refer to Volume I for the execution
runstream.

6.3 MAINTENANCE PROCEDURES: There are no explicit or unique

procedures applied.

6.3.1 PROGRAMMING CONVENTIONS: Standard FORTRAN conventions.

6.3.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
procedures writteninto this utility.
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ITMID/TE PROGMM FLOW

LINCOE (DENSITY/ f WITY7
/LIST PROFILES ILES

ITMID/TE•P

tii

1~

Figure 111.6.1
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START PRO~iM
I1D101•119P

mm (5) INITIALIZE

C (7)

TA IM
END

7.•

3

LIN

F FOR j =I's

NOQPh

READ IT

KO 17 a17

/•-•JA K)"~f
. iFOR

m o

DO

FALSE DATA TRUE i
FOR K '1.7
REA

DENS(J,K) FO -a

MOR0DO, Figure 111.6.2

LET DIMSL -ENS/100 206

kift-



UNCLA:SSpzDessr!LE NA~r:S210T ELFOOENI NAFIMDT'4O$NLSIrt

l:C....THIS UTILITV PROGRAM IS DESIGNEDJ TO MERV~ DATA FROM
?:C$99$*THE DENSITY I*RCF!LES VIFLE ANTI QUJANTITY TPOOFZLF FILE CREATED
3:C..'..5t T~t UT!LITN DROCRA14 "g?XG1.LF&/TAPF0 AND THC wgA~r sTunyos
6.:CsssseLIN CC!"! L'T FILE. THC LIN "f~f LIST FILE IS MRATED
~?..ý:sessfRt THE 01PEP CCPY LIST PPOVrt' B STH "rTUlY nr~~~! TH ISS
riC604601S NCftkLLY !tCNE RY HAVINý' TH7 L:57 TYPE'n INTM fPUNCHTrAPD TORIA AND'

7:C.....SU:-MITTtT' A: A .JOb PLAt IN', 17 ?'4tT' THE EVVV4-1' 'LI!.tC~r!lLTST- CF
P~...TtrWARPT ACt!AI fILr FE!R THr CUTRRENT Su'y.UY TWIS UYr!LiT* PtSULTS IN'

qk~f,6*01*ý CREATN OF A, TEMPORARY IT!M:r flIF -,HAT W-LL BE rURTHER TISFIN7D,
1V:Cvss%*bY TM! UTILITY ' T t)~A AND PROT'UCr 'IMF FINAL

11:..*.ITIDFILr To CE USED VY ELCON.

ll*:C%*s..vARIAeLE NANTr 01CTINARY
Xk*.C%&s'VARZA8Lr NAt~r DEFINITION

LIN COOE OITAINED PROM THE WARF DATA FILE.
IrE:Ceo***NOI4EN NCC1t-CLATURE FOR A LIN OBTAINED FPnH THE bWARF DATA rF:LE.
l"?C'ss..OUAN DUANITY SY LIN FOR EACH TIME PERIOD OBTAINED FROM
xa:cs0$$. QUANT!TY/PROvILE DATA FILE*
l19:C.*%**DENS DENSITY FOR A LIN FOR TACI4 ZONE %Y TIME PE910D OBTAINED

20:C*... RO64 THE DENSITY/PROFILE DATA F:Lre

22: DIMENSION NCMENItSIoDEN~S15?7
23: INTEGER CUAN17)
211*:100 FCRMATIlX*&SoZX*.*SlI

.125:101 FORMATI1XvAB,1Xv,5A6)
76*200 FCRMAT( 2SX.7I9

~127:.201 FORMATI717)
28*300 FORMAT(18X*?F5911
29:301 F ORMATI 7F5.2 I
30:30 REAOT7,100,END=R9)LTN*I tOMENIJ3.J=195)
31:. WRITE '13 901IL IN 9 1NONE NI J),vJ= 5 1

3:R EA DI at 2ilfls EN!S I: I3 )GU AN EM) 1 K:1. 97)

35: READE9.300,END3)=9IDEHS IJ.K IK:1.TI
36: no 10 =1:0
37% VENSIJfiL)=DENr1J#L)/1OO
38:10 CONTINUE
39: DO 20 M=107
4.0: WRITE (3 001) 1DE NS IN 9M) Is v5)
6.1:20 CONTINUE

420G TO 30
47 *.99 STOP
414% END

Figure 111.6.3
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I:?a III bl .0 .0 .0 . .1 .0 .0

AL III JC11 t0 .0 .0 .L0 .1, *0

I! ir71 .0 to .o .0 . P. .0

I AD ;~Ia 73.5 31.7 MS. 'S 04 2.1. 2S.4 ~.
lo 1?2.0 U.0 0 .0 .0 On .0 -

1? At 4742 .0 .0 .0 .0 .0 .C to

I17 l 623770 I.? 3.0 Its .a 2.3 .40 340
0s 41723t70 .0 t.0 3.30? .7 .0o ?.0 f.06

It* A £27?70 .0 .0 s0 be so .0 .0

IsA &24 IS .0 .0 .0 be .0 .0 .0
it: &32a MO0.0 1..0 00~ o.0 l.0 1.0 1.0

A., 23725 5.0 be2 6. 30.6s 31.6 30 30.
2'a £38 0.1 t8. 1.04 1.1 1. on. 17.

312 £131? .0 .0 .0 .0 .0 .01 .0
2t.1 A2 IM1 .0 c.0.0 .0 .0 .0 .0

31, A:!1414a5 .0 .0 .0 .0 *u0 0.0 z.o

2 3 lw 1 a: 5 a23 226.23U.83bo U0.0 30.0
241 A032445 10.L 10.0 6C'0 511.0 140.0 170.t 27.6
14? 424014514 .0 .0 .0 U0 .0 C 0 .0

A41.16410 413 .0 .0 .0 .0 .0 .0 .0
425,A i 21413 .0a 2.0 .0n .0 .0 .0 .0

A3 2140143 U-2. 36.2 362507 *0. 14.'l 4t14.5 1414
I44 211 3. 6 4230 14340. 50.0 SU.7l 10.' f.0.7

311 A2414t3 .0 .0 .0 .0 .0 .0 00
47! &2431455 .0 .0 .0 be .0 .0 to

.84£1415 kia O. 50.0 E0.0? 1.(4 7001 A5.14 80%0
35' A21455 27 4.1.6 1414.. 0. SX3U14.0 4i14.3 U14.0
3r.? £21&N451 son .0 5. be .0 .3 .3
SIP: £214713 D. 0 .0 11.0 I.0 N10 2r.0 3.0
3.?? C14165 %.0 3.0 l~.U0. 40 .0 .U 0 .0

Z..4 A2147135 U.. .0%E 6.0 5.0 4.0 41.r00 .11
54? ki1.A.14713 .0 .0 .0 .0 on .0 to

Ai: £14630 .0 .0 .0 .0 .0 .0 .0

A245412.0 .0 .0 .0 .0 .0 .0 .0

A24592 stb% 50Figure 111.65.b4 s4 S1

A?492427 2. 4.6443 4042084.

K-r..~~~~~ ~ Aý5269625. 3 . 7 .

!1*A46 .C . 0 *a . , .



ViAtS2'rI*t6r ss 4PLI Or !UANT?,/P006ILf DiYS PRO" uY!LZVY L~fAIAPresel$CLASS7

:&1147 S2 667 7 7 7
It &1.s ~ 338 BI0S 3710 4123 11623 41823 14423
~A~'7D 0 a0 0 I

A: #4~a 6 a03 3 ~ 13 11 13 a 1 is 1i

A" 44 s4Al 43 67I? 44 333 737 9143 It&% 1500 1500 1 ?00
it) 42 It!12 143 383 67 ST 57 T
uA24763 5 5 2 2 2 2 2

4211soo 353 653 743 31 !4 ls3 t 0234 1035
13~ &71 I 33 $a 5t 37 AlS aft
14: !3~ 33 153 2713 3333 31416 3722 37tt
1!? &313noS11 a3 S33 313 t1V? 677 677 C77
it.2 4 MINI 33 %3 So$ 515 53 23S 235

17 ?? &s!16 33315 5267 2166 3779 3310 3333 3336

01A,!Is31 14 Is 543 f 3 2 3 243
Is 91563 87 33 251 153 121 13 1

At 570% 37 75 13 1171 9 1
.42 AS13 33 33 a6 a3 63 77

!5* C 2438 314 431 49 15 0 ?S2 12 3 12 5

2s' A1033 377 513 5221 3120 0 42 30 '306

311 780141 30 30 30 30 30 30 30

31: 4.7311 Flo $2 33 242 ?G3 2s1 250
31 &Sall3 313 115 1316 Ills 111150 120 120
37: A10.23 335 5315 312 312 3124 3%4 312
3ll is As 03 %f 0 3 3 8 0 3

36: BE),5 331 5t4 81 333 93 151013 1258 1255
17 ' RV3303 330 760 355 1731 17o 171 s79

19. C21*753 37 75 33 14 13 114 13%

140 ' 3L2386 35 1is1 12 16 16 1?

41 430231 53 5 32 2 32 32 32

4s C'17 3t &8 74 33 915 1is 13E 13

: FE72375 510 5 37t 3503 1507 107 1207

M? ~ ~ ~ igr I IIIa.aa 6 I a

449 1ý885638 59 43 51 137 2209!S

S3-!4%40 6 51 13 19 73 19

ý .1 l,13 3 3 3 9 9 313



UN•&L•&SFItO**CXAMPLE Of TMV LINCCOt/LST tATA r.'Lte**UNCLASSIrIED

1i AD0It% AN VfN N"Zia 64 IQ "I A
2* A4147?2 ADAP TEST CAMFRA L:I1Ti
3* A224.16 AIMING CIRCLE NtZ 'U
40. A23770 AIR CONO FL/WNOV 6000O
So A23828 AIR CONO F/WA 1000 BTU
6? AZ4.A41 AIR CONO 18000 BTU
7?: A21311 AIR CONO 18000 BTU
8: A21414S5 AIR CONO FR AIR-COOL
9? A24.43 AtR CONO F/WA 11000 9T

io: At•5 It AIR COMO 11000 BTU
11:42q41763 AIR CONO F/WA 36OOOTUU
121 A24.900 AIR COND 36000 BTU
13: A27151 AIR TRF C F ANITSO-97
14: A3 241 ALARM CHL ACT NIL
15 A3250i ALRM AC T ML A M

161 432514 ALARM CNL ACT AUTO
17? A3251S ALARM CML AGT AUTO
IN: A32570 ALARM CML ACT AUTO
1i9Z. A341457 ALOT FX MX-8&4fl/AAS2%
20: A•l 1666 ROR SIT AN/TPO-37 LP
21: A55213 ANAL Cri 3 AN/ASM-137
22! A55300 ANAL CO 3 A.N/A1S"-4.90
23: A.S 304 ANAL CHO B AN/OSM-261
24.* ASSTO54 ANAL FLT LN ANfASM-80
ZS: A523S ANAL SET LS-81A
26: AS2143 ANAL SET ENO PTYL S S
27. £56600 ANAL SPTCM AN/UPMS-S8
28? A56937 ANAL SPTC4 ANIUPM-84
29: AS£033 ANAL SPTCM TS-723/U
30: 77?8?? ANTENNA GRP A' IOWA-%
31: ZA?9014 ANTENNA GRP A,..aPA-12
32: A79151. ANTENNA GRP ANIGRA-SO
33: A£S9SS3 ATTENUTR VAR CN-1035/0
311: 901751 AUGER CARTH SM4A
35:? 11795 BOTTLE CLEANG AN/TAN-A
34;: 919648 BAKERY PLT M-1945LP
3?: R30238 BARGE ASSY SET 5X12
38: 930923 BARGE DECK CGO( NP OU
39:1. 3463 BATH U PTBL EDO LP
40: 94s557 STRY CHCR PP7T8E% 0/ U
41: 151098 BEACON SET AN/TRN-3OVl
42: 951099 BEACON SET AN/TRN-.30VZ
%.3: 963711 BIN STO AGOR PTBL 61 T
4.4 967423 BINOCULAR EL AN/PAS-S
45: 967492 BINOCULAR INFRARED
k.E: 983582 BOAY BRr.G ERECT OD 27
147: 983856 BOAT LAND INFLT 15 MAN
48: 894404 80AT RE'rON PNIEU 3-KAN

.419: C18491 BREAKER PAV-DR:LL
SO: C2U414 BRIDGE ARNO VEN
51: C22058 BRIDGE ERECT SET FIX
52: C2212, BRIDGE ERECT SET rB UK
53: C22311 BRIDGE FXr) HI-wAY ALUM
54,1 C23017 BRIDGE FXD HI-WAY
55: C25757 BRID3E rLTO RAFT LT
56: C26031 BRID1BE ERIC SET
57: C36120 BLOZR EM F/NEC SER TKS

Figure 111.6.6
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UNCLASFIEr. ***XAMPLE Or THE OUTPUT FROM UTILITY I•.VI0ITE4p**U!!CLAZSir1Er,

1: AO3198 AK VEH M218 GM EQ P.A

2: 54 64 44 58 78 88 Re

1: .00 .Do at) 680 .20
4? .O .00 .OE) 680 .20
E? . .00 ,U0 ,80 .20
6: .OU .00 .f0 .80 .20
7? .DO .00 .00 .80 .20
.: .OU .UO .00 .80 ,,U

9 .0 .00 .00 .75 .25
10:• 14752 ADAP TEST CAMERA LX178
1 : 10 16 is 17 17 17 17

12? .00 .00 .20 .80 .00
1 D: .00 .00 .20 .80 .00
*4.4 .00 .00 .?0 .8Bu .00
15: .01 .00 .15 .8 *.00
1.* .o0 .00 .15 .85 .00
17: ,00 .00 .35 .3S 5 .00
1 (" .00 .00 .3F .65 .00
IS: A22496 AIMING CIRCLE M2 Wu/F
a0: 6,15 6699 8520 8823 8823 8823 8978

21: .25 .25 .50 ,00 .00
2 .25 .25 .50 o00 .00
23: 25 .25 SO2 .00 r00

2 4 .2,5 .25 .50 .00 .00
25: .25 .25 .50 .00 .00
27: .25 .25 .50 .so .oo
27: .25 .25 .sn *no2 .0 0
28: A23770 AIR COND FL/WNDW 60008
2: 0 0 0 0 0 0
30: .00 .00 .00 000 .00
31" .00 .00 .0 ,00 .00
32: .OO .00 00S C0U .00
331 tO .00 ,or .00 -0n

34: ,00 .00 ,O .00 .00
35: .00 LIU.00 0c c .00

37: A23828 AIR CONn F/WA SOLO BT U
3S: 9ass 993 998 998 998

3S: .00 .00 .25 .25 .50
42: .O0 .00 .25 .25 .50
43: nu0 .00 .25 .25 .. 0
42: .0) .00 .25 .25 .50
43: .1U .00 .25 ,25 .50
441 .0U .0O .25S .25 .50
145: .00 .00 .25 .25 .S0
46 A24U34 AIR CCND 18000 PTU
47: 53 5 S42 57 55 55 55

48: .00 .00 .25 .75 .504q5 : or) .O0 .00 .,50 .50
50: .cu .00 ,O0 .50 ,5o

51: a,O .OO 0( UP 50 .50
S?: .,1) .D ,00 0 , • ,3 70
53 : no U'0.O UP.O,30 .7TO
54: D° U .On .Q 30, .70
55: A24318 AIR COND 180Ll*U STU
56: is 25 42 E7 6 3 83 97

5,7: .oo .oo .25 .75 .0o

Figure 111.6.7
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CHAPTER 7

UTILITY - ITMID/REC-A

7.1 DESCRIPTION OF PROCESSING: The file produced by this utility
program is the final ITMID for input to the ELCON program. The source is
approximately 54 lines of executable code that consists of logic tests and read and
write statements. There are no computations in this program.

7.1.1 PURPOSE: The purpose of this program is to merge data from the first
produced ITMID/TEMP element with data from the aged ITMID/FINAL element
which was produced and used in the previous study. The element should still be
cataloged under the previous study's file. The result of this merging will be the
ITMID/FINAL element of the current study.

The ITMID/FINAL element is composed of 3 record types:

o The first record type is the Master Record. It contains information
which describes the line item as a whole such as its name, vulnerability
class, and supply levels.

o The second record type denotes the quantity of this item that will be
available for each of the seven time periods being played in the study.

0 The third record type describes density profile of this item in each of
five zones or areas of the battlefield. There will be seven occurrences
of this record for each occurrence of the Master Record.

This current program concentrates on the Master Record. To the new ITMID/-
FINAL element the program will copy all the data of the new ITMID/TEMP ele-
ment and only columns 40-54 of the previous study's ITMID!FINAL element. If a
new ITMID/TEMP Line Item cannot match an existing line item in the previous
ITMID/FINAL, columns 40-54 are blank in the new ITMID/FINAL. The line item is
written out to another element "MISSED/ITMID-CODES". Study analysts, using
this can then identify those items which need attention on the new ITMID/FINAL
element and manually add in the required data.

If line items on the previous ITMID/FINAL have no corresponding items on the
ITMID/TEMP, no records will be copied.
The program works using the following assumptions:

All elements are sorted in ascending order using LINCODE.

For each Master Record there will be one corresponding QUANTITY Record
and 7 corresponding DENSITY/PROFILE Records.

7.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility can be seen in FIGURE 111.7.1. The logic flow is pictured in the flow chart
in FIGURE 111.7.2. Finally the actual source code can be examined in FIGURE
111.7.3.
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7.1.2.A INPUT DATA AND DATA BASE: The utility has two input files. One
file is the ITMID/TEMP file that was produced by the previous utility
ITMID/TEMP. The other file is the ITMID/FINAL file which was produced during
tihe last study. This file should be cataloged as an element under the previous
study's name.

Figure 111.7.4 presents the record layouts and an eý.dmple of data within the
ITMID/TEMP file. Figure 111.7.5 demonstrates the same for the ITMID/FINAL file
from the previous study.

7.1.2.B OUTPUT DATA AND DATA FILES: This utility produces one primary
element as output and one secondary. The primary product of this utility is the
ITMID/FINAL element. It details each item of equipment being played in the
scenario, providing quantity and density statistics. The second product of this
utility is the MISSED/ITMID-CODES elements. Entries in this element identify
those items being played in this exercise which were not present in the previous
study. As a result columns 40-54 of the ITMID/FINAL element will be blank. In
order for the study to be completed these fields must be normally edited and
correct data supplied.

Figure 111.7.5 presents the record layouts and example of data for the
ITMID/FINAL file. Figure 111.7.6 presents the record layout and data example of 4
the MISSED/ITMID-CODES file.

7.1.2.C DATA ELEMENT DICTIONARY:

The following section will identify and define all variables used in this utility.

NAME DEFINITION

DENSI A one dimensional, 5 member array used to read
densities from the old ITMID/FINAL file.

DENS2 A one dimensional array of 5 members. Each member
denotes the fraction of the total quantity of an item
which is allocated to a combat zone during a specific
time period. These values will be provided by the
current IMIT/TEMP file and will be the values that ar,
written out to the new ITMID/FINAL file.

LIN 1 The 6 character line code which uniquely identifies the
item of equipment within the system. This particular
data element also identifies the recori being read
from the old ITMID/FINAL file.

LIN2 Identifies the item being read from the ITMID/TEMP
file. This will be the variable written out to the new
ITMID/FINAL file.
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NOMEN The nomenclature consits of 30 characters which is
organized into an array of 5 members, 6 characters
each.

QUAN1 An array of 7 members, 7 integers each, which
contains the authorized quantity of this item for a
specific time period. This variable is used as a dummy
in which to place the quantities coming in from the old
ITMID/FINAL file.

QUAN2 This variable performs the same function as the
QUANI variable except that it contains data from the
ITMID/TEMP file. This will be the quantity data which
will be written out to the new !TMID/FINAL file.

RECA This variable will contain 15 characters of alphanu-
meric data. This data will be provided by the old
ITMID/FINAL "All Record for this item. It will contain
such data as: historical classification, in-theater
shipment by air.

SEQ A sequence number generated by the utility and
assigned to the "All record of this item of equipment.

1, NN, 3, 33, Various integers used as subscripts in the arrays of the
1I, K, KK, utilities.
L, M, NN, LL

7.2 OPERATING ENVIRONMENT: This program is implemented on the
UNIVAC Executive-8 operating system.

7.2.1 SUPPORT SOFTWARE: This routine requires the FORTRAN IV
compiler and the normal UNIVAC 1100/82 system facilities.

7.2.2 1/0 DEVICES: This utility will use input and output files that reside or
are written to disk. Refer to Volume I for the program execution runstream.

7.3 MAINTENANCE PROCEDURES: There are no explicit procedures
developed.

7.3.1 PROGRAMMING CONVENTIONS: This utility follows no unique
conventions; FORTRAN programming conventions apply.

7.1.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
routines written into this utility. Provisions have been taken, however, to identify
items of equipment which were found on the ITMID/TEMP file but not on the
previous ITMID/FINAL file. These items are written out to the MISSED/ITMID-
CODES file.
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ITMIOIREC*A STRUCTURE

MMEDI

ITMIDERRC*A ITMIDIPINAL

Figure 111.7.1
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F

STRpT PROGR6M4
T:1MD/REC-A

INITIALIZE

SEQ - 0

FALSE /TA TRUE

END %o-)
L1NN

READ

7 • tt'N,/

READ
LINI4

FOR NN4 =1,
READ

FSE RECANNf)

FALS LII RU
LINI

FALSE

30 E

MITE

LIN2

3 Figure 111.7.2
FOR 111-1.

WRITE

j A



A PfiOGMM
ITMID/REC-A

.3

WRITE

FALSE DATA TRUE

j a 1.7

< DTA

IJJ 1,7 R1
MAN rimI$

FOR____ 1 -
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U PROGRAM

8 tITMID/REC-AI

FOR LL al,

3.

VAITE c

LIN2

3 ASE DATA TRUE
FOR I m,5 8E?

W.A~t ~ ~ r READ

LIN2 

I 

i'-DT3

MITE

READ
NrkEN(!)

80

FALSE DATA TU

MITI

22

MIT



-- - --

'I-

20 PROGRAM
ITMID/REC-A

DATA MiE
END

FOR L 1,

DO

FOR M•3lS

LENSRIM)

FALSE - TR•E
7

FALSE DATA TI

READ
LINI

/FOR M -1.

FALSE EQ TRUE

LIN2

90 FALSE LTINI MRE

IN

-DTSEQSE + I

S Figure 111.7.2 (Cont)
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SEQ
USEQ +1

FALSE DATA TU

8 LI 1,7 END

w*READ)

3 WRITE
WRITCLIN2

LIN2

3 FOR I 101

3FALSE DATA TRLE
WRITEEN
SEQ

READ
3 LIN2

WRT

Fiur -1.. (C.7

D 2

1--98



i.NCLASSIF I~U~sf ILE NAME 2aiCtl WLMNW A~IMDUCAeUCA5FC

':Le'***PUkPOSC Of PROc.NAMI

tK00**ee.IiJS UTIL11Y PROGiRAM IS DE41GRED ItO EXTRACT DATA FROM A PREVIOUS
t:L$0*S*STUDVS IIMID DATA FILES ON RtCORD A COLUMNS 40-S4 RAW IAILE

l:C~**..ACAA-D-79-3 ItLCONI AND ADDS A SCOUECKE NUMSEW IN COLUMNS
1&1L0*A0S*S-5- Or THE NEW STUDY*S uNTO0 FILE. APOIZIONALLV, THE PROGRAM
9tC$0066FIRLDUCES A SEPARATE DATA ELEMENT FILE FOR WHZVN LIN CODE
ltDC00*40MAICHCS WEPE NOT FOUND.
IIst*$*s. HE ITH FILE PRODUCED BY TIS~ UTILITY WILL bE THE FINAL
IZ:C*.*4$ITMID FOR INPUT TO INE ELCON. ONLY MANUAL EDIT CHAWr~S WILL
IStCc'**$klf MADE TO TN! 11"1O FILE FRO" THIS POINT ON. INC UTILITY
1%2C$*.**PROGkAm "b2Xi.T.CAIEGORIES" SHOULD SC RUN ON IHE FINAL 1IM1D
I5%C'*4*$FILE% THIS '.ILL CMAT A REPORT ON T14E CEM, ARTILLERY AND
IB:C*$$***ISIOR1CAL CATCGOPICSICLASSES Of EACH LIN CODE. THE REPORT
17K600601% SENT It IMF SIULY SPONSOR FOR REVIEW AND APPROVAL*

2D:C0**.*VARIASLE NAME DiCTIONARY
ZIzL***s$VARIASLE NAM4E DEFINITION
22tC'*$$*LINI LIN CODE FROM OLD ITHID

23%C**$*~k2LIN CODE FROM NrW ITMID
241C****rMENNOMENCLATUIRE FROM NEW ZIMID

2210#04****UANl DUOMMY USED 10 READ OUANTIIRES FROM OLD TIMID
2t~c0000UANýQUANTITIES FROM NEW TIMID
~7:C.***EN'IDUMMY USLn TD READ DENSITIES FROM OLD ITMID

2flC'**.*%*EkS? DENSITIES FR!A NEW TI~iD
292L0400traSEQUENCE NUMBEk FOR EACH LIN CODE
3Vt~****ECACONTAINS OATA FROM COLUMNS 40-S'.
5l:C**SSor RECORD A FROM PREVIOUS TIMID FILE

3. DIMENSION NOMFNISI, DENSuISIDENS215,RECA431
35: IkIEGER C.UANlfT~bQUAN21?)vSCQ
3t: Iro FOlRMATlIXAbvZXq3AS)
37:2PU FOrlmAT 11X,A6i,IX,SAC I

41:4!O0 LRIAAT7I1717

4 1 tsnlL FCrrMAIISFb.2'8

#A 3: I-tC
Iet:.bt lFlLIl%4.LlLIIl.6O TO 20
4.7t 1F1LIN1.G1,L1N~iLO ID 90
%f :31, St Q$E-sl(4

sI': RE ADl' ,eSC,END:99I IOuAN?IjIj:lI,
511 Ri AOI7,'.LCj,Ektr:9eIQUAtd 4JJ),Jj--1,7

53: Ll' 50 11=1,7
54: 'dA!I ,5OLC,ENI~:99) IDENS2IKIK:ITd

5 7: ZS 4ONVINUE

Figure 111.7.3
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J

thCLA4SIF1I~E***F1LE NAMESIIXa.1 ELEMENT WA14E:IT4!OIREC-A**eUNCL&SI!FICO

i40 TO Ic

bro DO ?0 :J91,

b 3 [A~t?,IOOChf0:9b iLliRECA6SNI,NPN:1,3)
6%t I6LINIeCQLIN?3(GO TO 30

652 ir4LItNi.L1.LIW21GO T0 20

bic wADISOgI0,END:99 I IUAN2qLLILLI1,?I

69 RIE1CtS%.cC11UAh21LLIjLL:I ,T)

1?: *RJ1 60 *uN:.1I9w71 1

73:t~c CONTINUE

74 IE[ ,00LN*NMNIIollS

Tst EADB,20,ENI=91LININME~tisl1Li
76% " 10 6

Figur 1117. (Cont)
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UNtL&SFIED60...XAMPLE THE OUITI.; PRO" UM!I?,IvTw..NLA:r

11: AV?198 AM V14 M21b GI" !0 VIA
? 4 64 414 so 78 k4 is

I? .00 at .00 too .oo*P
'4: e0(1 .00 &00 .8(1 .20

u: .O .00 aUO *o0 .20
6 : .ah .0)0 .00 no8 .20z
7 : eOC .00 s O .&O .20
Ia: taU 640 %00 *$a0 .2u
q : .0) So00 upO .7!7 025

&a I A1a.752 A0&H TEST CAMERA L'4178
is 0 6 1 17 17 1? 17

12: .00 *00 ,20 .8-0 .00
11! .oo .010 $20 &to .00
14: .00 .00 *20 .8&U .00
is: Sao *00 615 d.s at 000
If * 01 .o 0 *Do~ .IS .e00
17 .0 .0uAo0.35 set S0ou
IS: .00 %00 .1•3 , .00
IS: A22496 AIMINC CIRCLE M? V1/E
20: 6G15 169 8;20 81823 8823 8823 8978
2i: .!S ,25 .So .00 .00
22: 2•2 .2S %SU .00 .00
232 .25 .23 .30 at .00
2'a .25 .25 .aSO Sao .0fil
2z: .2S X;5 .50 .o0 S00
26: .25 .25 .50 .00 .00 0
27? 62S .25 .50 .C0 .00
28: A2.1770 AIR cOwr FLlWNTlW 6000!
9: a 0 0 a a 0
30% 600 *00 *D0 see 00
33' .00 .00 .Sao .00 *00
32: Go0 .UO .00 .0( .00

35: goo .00 0 Ob Oak)0 Ina

36: .0O .00 .00 .at .00
37: A21828 Air CON" F/JA 9000 ST U
3bl 8G8 sz S98 398 9S8 998 998
4: .0t .00 0?s .25 .50

41): .0U 1, 00 25 .25 *SO.
4.1: .&0 .00 .25 .2R .oSO
42: .ao .0Q0 .'25 .2S *S0
4.3: 0l .00 .25 .25 .0SO
'44? Ou( *D0 .25 .2% .50
'4S2 .0 .E 00 .25 .25 *.50
4F * A?.U4'4 AIR CONO 15400 BTU

47: 53 53 s3 55 55 55 55
48: a0(1 .00 ,,00 .s5 ,51
4 : o.00 .00 a00 .D ,0 SU
So : S OL * 00 s u *5 6 5" 01

51: . oo .°0 up ., *O
521? .00 .so .00 .3Q1 .70

55:* A24318 AJir COND 1B00U ATU
56? 15 2. 42 57 S3 83 97
s: .00 .00 .z5 .7- .00 V

Figilre 111.7.4
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UNCLASSIFIEO[-sEXAMPLE OF THE OUTPUT OF UTILITY ITMIO/REC-0 .OOUNCLASSIFVIOEI

1: A03198 AK VEH M218 GM EO P1A 0 522 30 0 1 2
2: 54 61, 56 78 $a 88
3: .00 .00 .00 .80 .20
4: .O0 .00 .00 .80 .20
5: .00 .00 .00 .80 .201: .00 .00 .00 .80 .2fl
7: .00 .00 .00 .80 .20
8: .00 00 Do00 .80 .20
9: .00 .00 .00 .7S .25

10: A14752 ADAP TEST CAMERA LM178 01636 30 0 1 2 2
11: 10 16 16 17 17 17 17
12: .00 .00 .20 .80 900
13: .00 .00 .20 .80 .00

14: .00 .00 .20 .80 .00
151 .00 .00 .15 .85 .00
16: .00 .00 .15 .85 .00
17: .00 .0 .35 .65 .00
18: .00 .00 .35 .65 .00
19: A2249E AIMING CIRCLE H2 W/E 01636 30 0 1 2 3
20: 6615 6699 882n 8823 8823 8823 8978
21: .25 .25 .50 .00 .00
22: .25 .25 .50 .00 .00
23: .25 .25 .50 .00 .00
24: o25 .25 .50 .00 .00
25: .25 .25 50 .00 .00
26! o25 .25 .50 .00 .00
27: .25 .25 .50 .00 .00
28: A23770 AIR COND FL/WNDW 60008 01833 30 0 1 2 4
29: 0 0 a 0 0 0 0
30: .00 .00 .00 .00 .00
31: .10 .00 .00 .00 .00
32? .00 .00 .00 .00 to0
33 .00 .00 .00 .00 .00
344: .00 .00 .00 .00 .00
35? .00 .00 .00 .00 .00
"36: .00 .00 .00 .00 .00
37: A23828 AIR CON F7/WA 9000 BTU 01833 30 0 1 2 5
38: 889 993 998 998 998 998 998
39: .00 .00 .25 .25 .50
40: .00 .00 .25 .25 .S0
41: .00 .00 .25 .25 .50
42: .00 .00 .25 .25 .50
q3" .00 .00 .25 .25 .50
44: .O0 .00 .25 .25 .50
45: .00 .00 .25 .25. .50
46: A24044 AIR COND 18000 BTU 01833 30 0 1 2 6
47: 53 53 53 55 55 55 55
48: .O.0 .00 °00 .50 .50
4.9: .00 .00 .00 .50 SO0
so: .00 .00 .00 .50 .50

51: .00 .00 °00 .50 *so

52: .00 .00 600 .30 .70
53: .00 .00 .00 .30 .70
54 : *00 *00 .0 ,D .30.70
55: A24318 AIR COND 18000 BTU 01833 "3n 0 1 2
56; : is 25 42 57 63 83 97
57: .00 .00 .25 .75 .00

Figure 111.7.5
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UNCLASSIFIEO***EXAMPLE OF OUTPUT DATA MISSED/ITMID-CODES FROM UTILITY ITMID/TEMP

1: A90118 ARMT SS HEL 7.62MM M23
2: A90123 ARMT SS HEL 7.62M M24
3: A90344 ARMT SS HEL 7.62MM M441
'. J88047 INSTL KIT ELEC EQ: MKIS 2/GS0-
5: L45O1E LCHR RKT ACFT MISAl
6: L4563 LCHR RKT ACFT M20A1
7 L52O04 LENS CONE A R LA-37OA -

8: L52041 LENS CONE A R LA-371A
9: LS2O42 LENS CONE A R LA-372A

10: L91701 MO CAL.50 HVY FIXED
11: L92260 MG ?7G2MM ACFT LT
12: LS.4939 MAINT A K MK-1192/ARM
13: h11621 MASK COR PROT ACFT M424
14: Z00570 AERIAL RADIAC AN/ADR-6
15: Z21489 DETECT SET AN/APR39V2
1,: Z43971 MICNS AIR DATA TML (RPV
17: 743999 MISSION PAYLOAD NIGHT I PVI
I8: Z44712 MOUNT GM LCHR DRAGON
19: Z50159 POSITION LOC RPT ABN U
zo: Z22820 AIR VEHICLE (RPV)
21: Z6615U MISSION PAYLOAD DAYLIGH IRPV)
22: Z93241 TRK COO lOT MLRS RESUPP Y

Figure 111.7.6
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CHAPTER 8

UTILITY - TOE/IST RUN

8.1 DESCRIPTION OF PROCESSING: This program performs only logic-
tested read and write functions; no computations are performed.

8.1.1 PURPOSE/FUNCTIONS: The objective of this utility is to extract from
the Table of Equipment (TOE) Master File obtained from FASTALS, authorized
LINCODES and quantities by unit type and place them into the output file TOE/-
IST RUN. This function is accomplished by comparing the nine character
Standard Requirements Codes (SRC) of the TOE Master File with the SRC's of the I
Arrayed Units file, which is generated by the study. When a match is detected the
appropriate information is extracted from the TOE Master File and written to the
output file.

SRC's in the TOE Master File for which no match could be made in the ARRAYED
Units file are written to a second output file named "UNMATCHED/UNITS.

The newly created TOE/IST RUN file will be used as input to the following utility,
SCRUB/TOE.

8.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.8.1. The logic flow found in the utility is
described by the flow chart in FIGURE 111.8.2. The source code for this utility is
pictured in FIGURE 111.8.3.

8.1.2.A INPUT DATA AND DATA BASE: This utility uses two data sets as
input files. The first file is the FASTALS TOE Master File which is obtained from
the support Forces Group, Forces Analyses Directorate, USACAA. The file is a
copy of the FASTALS TOE data for the outyear of the current WARF study. The
second input data set is the ARRAYED/UNITS file which is normally created
manually using the system editor and data from the current study's program file.
Both files are sorted in ascending order based upon the 9 character SRC code.

Figure 111.8.4 depicts the record layout and sample data for the FASTALS TOE
Master File. Figure 111.8.5 depicts the record layout and sample data for the
ARRAYED/UNITS file.

8.1.2.B OUTPUT DATA AND DATA FILES: - This utility produces two data sets

as output. The first, UNMATCHED/UNITS, is simply a list of units for which an
SRC match with the TOE Master File could not be made. the second file, TOE/Ist
RUN, is a compilation of all units for which an SRC match was made and the list
of major items of equipment which is authorized for the unit. The file has two
major record types. The first record type, of which, there will be one for each
second record type, of which there can be one or more, denotes each item of
equipment, identified by its' LINCODE, authu;'ized to the unit and quantity of
items. This file will be used as input to the following utility SCRUB/TOE.

Figure 111.8.6 depicts the record layout for the UNMATCHED/UNITS file and an
example of the file. Figure 111.8.7 displays the record layout for the TOE/lst RUN
file and present an example of the data that can be found in the file.
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8.l.2.C DATA ELEMENT DICTIONARY:

The following section will identify and define all variables used in this utility.

NAME DEFINITION

LIN The six character alphanumeric code which uniquely
identifies an item of equipment.

ISRC The nine character Standard Requirements Code found
in the ARRAYED/UNITS file. The utility will estab-
lish this variable as an array.

3SRC The Standard Requirement Code found in the TOE
MASTER file.

IUNIT A 25 character alphanumeric field which describes the
combat unit being analyzed. This information is
supplied by the ARRAYED/UNITS file. The utility
establishes this file as an array.

ATEST A I character field used by the utility to analyze the

records in the TOE MASTER file. The TOE MASTER
file consists of 2 record types. The first record type is
identified by an "A" in the first character position; the
second record type is flagged by a "B" in the first
character position.

IQTY A 4 character integer field which denotes the quantity
authorized of a specific item of equipment. This data
is supplied by the TOE MASTER file.

UNID A 4 character alphanumeric code which uniquely
identifies a unit within the study. This data is supplied
by the ARRAYED/UNITS file. The utility dimensions
this variable as an array.

I, 1I, Various integer variables used as subscripts to the
arrays used in the utility.

8.2 OPERATING ENVIRONMENT: The program is implemented on the
EXECUTIVE-8 operating system.

8.2.1 SUPPORT SOFTWARE: This routine requires the ASCII FORTRAN
compiler and the UNIVAC I 100/82 system facilities.

8.2.2 I/O DEVICES: This utility will use input files which reside on disk and
will in turn produce files which wijl reside on disk.

8.3 MAINTENANCE PROCEDURES: There are no explicit maintenance pro-
cedures developed.
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8.3.1 PROGRAMMING CONVENTIONS: This utility takes advantage of the
structuring capabilities of ASCII FORTRAN. Unlike FORTRAN IV, the program-
mer can format its logic using IF-THEN-ELSE Structures. Each level of logic may
be indented 2 spaces in order to show the structure and logic.

8.3.2 INTERNAL ERROR ROUTINES: There are no specific error routines
written into the utility. However the utility is structured so that If it reaches the
end of the ARRAYED/UNITS file before all the equipment items and units in the
FASTAL TOE Master File have been processed it will branch to and print an
appropriate error message before it terminates.

2
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TOWIlSTRUN STRUCTURE

UNITS

TOE/18TRUN

Figure 111.8.
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START PROORM
TOE/ISTRIH

INIT17ALIZE

REATA

10

WRITE.
READF

50

25 ATERTTE

JSSRC

ST i
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I FOR

[FO

FALSEALS E TRUE

EWRITE

!~TESWRETE

25 UNID(j)

FALSE E• TRU

8 10

READ 4JRITE
LINI ISRC(J)

a
STOP

READ
IQTY

RTETES TRUE
LIN, 9 1

IQY READ READ
ATEST ATEST

Figure 111.8.2 (Cont) 50
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UNCLASSIFIEO...FILE NAME*.82XQT ELEM!NT NAME TOE,*1STtUNs* UNCLASSIFIED

I?:C so 0 ss 0 0 * 0 *1,** 0006so$*. as *'.**..,.*...''***,.,....

3:Csot.*TNIS UTILITY PROGRAM HAS BEEN WRITTEN IN ASCII FORTRAN.

E:C~s.'.THIS UT:LtTY IS DESIGNED TO MATCH ~'HE FASTAL TOE MASTER FILE
7 :C *. asWITH4 THE TYPE UNITS LIST BY SRC &Ad EXTRAfl FRCGM THE TOE MASTER

8:CossooFILE AL'THERIZED LIN CODES AND GUAN'4ZIZES RY UNIT TYPE. INPUT FILES TO
9 :C so *.THIS UTILITY INCLUDE THE FASTALS TOE MASTER FILE AND STUDY GENERATEDI 10:C....TYPE UNITS LIST BY SRC FILE.

ii :Cs.'. STHE TYPE UNIT LIST BY SARC IS A MANUALLY EnITTFO ELEMENT
12ZC.....'ARRAYED)/UNITSl OF THE CURRENT STUDY'S PROGRAM FILE,

13:C"'.'oTHE CONTENT OF THIS LIST INCLUDES SRC, TITLE AND ARRAY CODE
14:C*"'**FOR EACH TYPE OF UNIT ARRAYED IN THE FCUR STYLIZED POSTURE ARRAYS.
15 ?Cooso'THE OUTPUT OF THIS UTIL ITY WILL SERVE AS INPUT TO THE UTILITY
16 lCo'see '2XQ T.SCRU8/TOE.*

19:Co" **VARIABLE NAME DICTIONARY
20:Coo ***VARIABLE NAME CEFIN!T:ON
Z1:Cos**ISRC(IlI STANDARD REQUIREMENTS COOE/TOE*
22 ?C FROM ARRAYED UNITS' DATA FILE
23:C*s'".IUNIT II) KOMENCLATURE OF TYPFE UNIT
24:Cses.'LIN LIN CODE FROM THE MASTER TOE FILE
25SCooo*IGTY GUANTITY AUTHERIZED EACH LIN

26:Coso*IUNIDtII TYPE UNIT NUMBER
27:C**"*JSRC STANDARD REQUIREMENTS COSE/TOEW

29:.C- "**TEST 080 TYPE RECORD ILTN CODE I QYT RECORD)
30:Cos*.'ATEST *A' TYPE RECORD ISRC/TOE 41

33: CHARACTERs4 UNIO12001
34: CNARACTER*9 ISRC42001
3s: CHARACTERoZ5 ZUNIT(200)
36: CHARACTER*G LIN
3?: CHARACTERog JSRC
38: CI4ARACTER'1 ATEST
39* CHARACTERel STEST
40:10 1:1.1
41: READI7,Z00,END=20)ISRCt I),IUNITII),UNID(I)
42:200 FORMAT(lXvA9t2XvA259A4l
43: SO TO 10
44:20 11:1-1
45:25 READ( Be300,END=Sg5IATEST
46:.300 FORMAT(A11
47:50 IFlATESTeEQ.vA'I
48: *THEN

49: READ(ao3Dl)JSRC
50:301 FORMAT~lX9A9l
51: IFIISRC(II).LT..JSRCICC TO 99

53: IFtISRC(J)*EG.JSRC)

54 * THEN
55: WRITE(9.400IISRCIJIIUNITIJIUNIO(IJ
36:400 FORMATIA9,SX9A2596XPA4)
57:40a READIS.302,END=g7)9TESTLINIGTY

Figure 111.8.3
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UCL&~jrj~D*%. F ILE0!E:S2XG ELEMENT hET/SpU*bNCAIFD

E&2w IRITE 4% 9402 IN4 Gly
F ORMATt SxVA 602X *I

Go T) 40O

R 6 0 T' 300D A

Se ENDIF
ras :10 CONTINUE
0: 6070 25

7: ELSE
72 GO TO 25

73: rNO IF,
4:.Ss WaRITE (xos,3O5)

75:.503 FOR14ATI RrACM ENE) OF FILE ONEHS"

76: WRZTEI 109506)JSRC

77:sos FORM AT (49)
7p.O0 TO 99

79IS7 VRITE(3.0t50
2 1

%Q*:sQ2 FOR14ATI REACH END OF FILE ON E-NO:9701
ai*. WRITEl1Ot5O6)ISRcljl

VIM9 STOP

83: ENo

Figure 111.8.3 (Cont)
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UNCLASSIFICED$o[ XAMPLC Of DATA FILE oRusTOto IPASTALS MASTER TOCI ***UNCLASSIFIED

2 :9 AD 32 100001
3 :8 A30OS 460002
4 :8 A3 2os0oo02
S :S AS 521930001
6 :8 A? 22 600002
? :9 A9 01 1800081
9 :9 BO71260001

L9 Mac T? 660002
10:8 CS26010001
11-28B CS 30120001
13 :9 cs sas560004

1416 Co 12 270001
is :8 C8*775 D001
is :B Ce6213UG01
172*8 Ce 918150110

ls :ýfCQ92 130110

20:8 s01150001
21 :8 09 05 380001
22 :B09 88880001
23 :6 09 90250001
281 26 EC05 33 0002
25 :BE1OS350003
26 *.9 E2 412 10001
27 :8 E3 30 83000128 :6BEll 57660003
29 :B E4 58 200005
30 :6 ES 86 010002

'.o:BE?039640003
'.1:BJ'a 61100002
332 :E78 hi.7170001

34 '.4 BJ.3180001
3.5 :m'B 043 3060001
361:80852U210001
317:8.140253 0.00001
'.8 :B HS3617'0002
39 .9:J4 317650001.
40M 439 8720003
41 *B (8721100002

532:8 J4973190001
43' :B8J4902550001
445*:J410098810002
456: s10 32300001

57 :8L'K2153 40008

4B~~igr IILKL144 00

49 :6 3 17 52350

SO '.BKS 7243000

51BK72900



UNCL ASST rIED sootXAMPLt OF AR'PAYEDIUNTYS DATA FILf***klNCLASST'ZCD.

1? 303187147W) NBC' QEF CC CHOI
?0'1;14SH1470 C~RT rho ONO

.: US1417I~ 14 G147!'HW EN!' SN M3
&: 0511471400 E N( CC ENO%
5: O51.4SH4710 eOR CO ENOS
F: 09102HOOD HHP DIVARTY FG
? 06365HUDD ISSMM SP BN PAO?
so: of IEHOG0 NH!' ISSPN. SN r aul

FS: OC3sigHUUQ ISSIM PTRY F A 10
10 C 3 91&S4 000 SVC STPV 155MM raja
11? 061956110 B'/0SRS SN FAIl
12: oE396BI10 NHM 8'1'C5RS EN rA12
13: OC39?6000 8'PTRY FA13
114: 063938100 CSRS OTRY rI
1S. 0619399600 SVC 11TRY 80#0SRS FA15
16? 0L141451410 Ow SP SNfCOPPS) PAIS

[17: OF. 44114 100 HHR So RNtCORPSl FAl?
18?2 0614471410D 18" BTRYICORPSI FA1s
IS: 01414914100 SV!' BTRY BmICORPSI PAIS
20: 06 WSO GO U SRS ON (CORPS) FA20
21: 065168000 liMP OSRS SNICORPSI FAZZ
22? 065175000 OSRS BTRY(CORPS) FA22
23? 0701411020 NECH INF SN ME23
214? 0701461401 NH!' MECH TNr SN 14C211
25: 0'01471401 MCCH TNP CO ME25

2t: U70147149XS MErH INP PLT M2
27: 0701484020 CS CO INT 4ME2
28:1 0803314000 NEDOSN NO?8
29: DE036HOOD 14MC! MED SN M021
30: 0803714000 MED CO (4030
31: 08123H4000 CRY SUP! HOSiR7AL ICORPSI ?4031.
32 : 09127H4410 MED AMB COI CORPS) M3
33:. 0913714Z00 MED AIR APS COICOPPS) !MD33

314: 09036H300 ORD' CO CONV AMP.CfCORPS) 0R341
35 : U90147H1400 SPEC AMPO fls COtccRpsi CR35
3S: 09 U4 SG800 tPEC AMtMO OS/GS CC(CORP'))OR36
37: (19?6B14800 MN! FTRY N.&WKICORFS1 AD37
38 : U95S71510 MISSILr SUr! co A034
39: 10007H4000 SES CO Q'439 S

40: 1020714300 PE!RL PLITMI. OP CCICORPSIQM14O
'41: 11035H4(30 SIGNAL SN SC141
'421: 110361H000 (iC SIC' UN SC'i2

'43? 1103714000 CM!' CPS CO SC143

44? 11038H4000 PWC CCMM CO SC1414I
45, 1103914000 SIC' SUPT OP CO SC'45
14? C,1017H610 An' CO A6146
147:. 14037H4610 FIN CO FC147
146? 17001414000 1414 ARM!' DIV AR148
.4 * 1703514010 TANK 10510M UNAR4 -

SD: 1703614000 14(4 TANK SN ARSO
51: 17n37(4010 TANK 105MM CO ARSi
S2: 17037N9X9 TANK 105MM PLT AR5Z
53: 1703914000 CS CO TANK AP53
~ 4: 17014214000 114! ARMO ODE CA514
F,: 1710514020 ARM!' CAy SOON CASS
f. IlIUHODO WH14 CAV SOON CASE

57? 17108HOCO AIR CAV TRP CAST

Figure 111. 8. 5
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UPLS:F~l*v!X4L or OUTPUT rqOM UTIL-TY T~r/,SPUN***UNCLAtS!LFCEO

1:RIEANHEX FND OF r,'Lr ON rNo:g!
-::"22SSHQoO

Figure 111.8.6
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UK CL AS ST Fl ED sootAPLC OF OUTPUT f~om UTILZI ICE.*l/ YRUt4*o UNCL ASS !F TV

11.03U100700 NOC DCT CO CHOI

22 1 32311 I
3 1? A32144.4 I

14. 43254.0 9
5: A72260 1
E o 54.27?2 111

317711 10
8: 0P2601 1
1t 1. 3012 1

10: C53142

it: C19213 83
13: EUDS33 12
14.? E14 5820 1
15:. E7UOI. I
162 F61880 9
3.?* J4.3218 11
Is: J4.6110 1
19: K8724.3 9
20: K(67269 4.
212. K87392 I
22: 1(67393 I

23: 1(874.31 1

241 . L4.4595 10
252 L63994. 10

261 LS2386 13 I
27:. 1(1895 III
21: 1(75714. 13
2,: M60002 1
30: N54.611 1
312 N967141 1
32: P4.3177 2
33: PS5592 9

34.2 019339 1

I 019681 1
3: 020935 36

372 G214.83 1s
39: 053001 4.

3: 054.174. 4.
'.0: Q56783 6

4.2: R73791 9 I

4.32 R94.977 1.10

4.541 Sl U01305 2 I
4.62 V31211 6
4*.: 4.32593 1 I
4.62 432967 1 I
4.9: W.33004. 7 1'
so: 4E1910 1
51: W95400 13

F?: 95811 11
53: X3 S44.7 1
5'~2 X40O14.6 11
s52 X4.0968 9
562 X58367 1
57: XE6033 13

Figure 111.8.7
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CHAPTER 9

UTILITY - SCRUB/TOE

9.1 DESCRIPTION OF PROCESSING: This program performs only logic
tested read and write functions; no computations are performed.

9.1.1 PURPOSE/FUNCTIONS: The pUrpose of this utility is to eliminate all
major items of equipment from the TOE/lst RUN which are not being played in
this study. The resulting file is referred to as the SCRUBBED/TOE. To accomp-
lish this function the TOE/lst RUN utility was produced by the TOE/Lst RUN
utility and passed against the LINCODE/LIST file which was created manually
earlier from the hard copy list of LINCODES provided by the study's sponsor.
Only those items in the TOE/lst RUN file for which a match can be made in the
LINCODE/LIST file will be copied into the SCRUBBED/TOE file and will continue
in the study.

9.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: - The overall structure of
the utility is pictured in FIGURE 111.9.1. The logic followed by the utility is
pictured in FIGURE 111.9.2 The source code for the utility is listed in FIGURE
111.9.3.

9.1.2.A INPUT DATA AND DATA BASE: The SCRUB/TOE uses two files as
input data files. One file is the TOE/Ist RUN file which was created during the
TOE/lst RUN utility which must be completed prior to the execution of this 9
utility. This file identifies the units which are being analyzed under this current
study. In addition, each unit contains detailed items of equipment which has been
assigned to the unit and the respective quantities for each item. Figure 111.9.4
presents the file layout and examples of the data found ir the file.

The second file used as input to this utility is the LINCODE/LIST file. This file is
created manually using the hard copy list of LINCODES of the equipment items
which are being analyzed in this study. This list of LINCODES is provided by the
study's sponsor. Figure 111.9.5 present the record layout and examples of the data
found in the file.

9.1.2.B OUTPUT DATA AND DATA FILES: This utility produces one file as
output, the SCRUBBED/TOE file. It will be cataloged under the current studies I
general file, SECRET*82WARFP86. This file uses the same record layout as the
TOE/lst RUN input file to this utility. Further, while this new file contains all ]
the units as the input file, it has eliminated from it all items of equipment which '
are not being analyzed in this study. If the item is not in the LINCODE/LIST file,
it will not be in the resulting SCRUB/TOE file.

* Figure 111.9.6 depicts the record layout for the file and an example of the data
that can be found in it. Once again the record layouts for the SCRUB/TOE and
TOE/lst RUN are identical.

241

•. ' .d .... ,• • : •,:"i"'"• '•:2 '-• :,i• -'#.-.... . . .".. . . . . . . . .... ..... ... .... ..... . . . . . . . .-.. . .'.. . . .-



9.1.2.C DATA ELEMENT DICTIONARY:

The following section identifies and defines all variables used in this utility.

NAME DEFINITION

ISRC Standard Requirement Code/TOE number. This 9
character alphanumeric field is supplied by the TOE/-
ISTRUN file.

IUNIT Unit Nomenclature. This is a 25 character alphanu-

meric field which describes the combat unit. This data
is supplied by the TOE/ISTRUN file.

UNID Unit Identifier. This is a 4 character alphanumeric
field which uniquely identifies the unit in the study.
This data is supplied by the TOE/ISTRUN file.

LIN I The 6 character item line code from the TOE MASTER
file.

LIN2 The 6 character item line code from the LINCODE/-
LIST file.

IQTY The authorized quantity for this item as specified in
the TOE/ISTRUN file.

ITEST A 2 character variable which is used to examine
columns 48 and 49 of the TOE/ISTRUN record. If
these columns are blank (i.e., ITEST=O) it indicates
that a record which contains equipment and quantity
data is being proce.sed. If ITEST is not blank it indi-
cates a header or unit identification record is being
processed.

NLIN An integer variable which is used to denote the total
number of items of equipment is being played in the
study as indicated by the LINCODE/LIST file. It is
also used in the utility as the upper limit of a DO
LOOP.

An integer variable used as a counter to determine the
number of different items of equipment being played
in the study.

3 An integer variable used as a subscript.

9.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-8 operating system.
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9.2.1 SUPPORT SOFTWARE: This routine requires the ASCII FORTRAN
compiler and the UNIVAC 1100182 system facilities.

9.2.2 1/ DEVICES: This utility will use input files which reside on disk and
will in turn produce a file which will reside on disk.

9.3 MAINTENANCE PROCEDURES: There are no developed unique or
special maintenance procedures or applications.

9.3.1 PROGRAMMING CONVENTIONS: This utility takes advantage of the
formatting capabilities of ASCII FORTRAN by using the IF-THEN-ELSEstructure. No indenting scheme is used to illustrate the logic.

9.3.2 INTERNAL ERROR ROUTINES: There are no explicit error routines
built into this utility. Errors will be detected by the system and must be
corrected using available system and ASCII FORTRAN documentation.

I
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SCRUSITOK STRUCTURE

TOEIISTRUN LINCOOUJLIST2

SCRuwrol

Figure 111.9.1
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START PROGRAM

SCRIB TOE

INITIALILE

FALSE TRUE

3

READ KNN.
LIN2(I)

1-I

FALSE DAT TRUE
END SO

READ
ITE97

FALSE DTARTRU

FALSE TRUETRU

RSRCTIUNIT, /.

LININ

IIQTY

I•SRC,,
S~IUNIT,

UNID

TO ;LIN

WMRITE

LINI.
IOTY

Figure 111.9.2
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UNCLASSIFIEDoooFILE NANFO?82XGT ELEM4ENT NAME:SCRUI/TOE es UNCL ASS TF IED

3:Cooos*THIS UTILITY PROGRAM WAS WRITTEN IN ASCII FORTRAN.

6:C*.**.THIS UTILITY IS DESIONEC TO TAKE THE OUTPUT OF UTILITY 082XQT.TOEIF' :Ciboooo1STRUNO AND DELETE ALL LIN cODES FROM4 THE VARIOUS TYPE OF UNIT
8:C***o.TOEfS WHICH4 ARE NOT SC! hO CONSIDERED BY THE WARF STUDY. THE OUT-
9:Csoo*PUT OF THI1S UTILITY WILL BE FURTHER UPDATED BY THE UTILITY 082XGT.
lO:C,....ToE/AOD-PLTS AND M4ANUAL EDIT.

13 :Coo..-VARIABLE NAME DICTIONARY
1'.:C.O-OVARIABLE NAME D EFIN IT ION
15 :.. .. 'ISRC S TAND ARD REQUIREMENTS CODE/#TOE$
16&Cosoo*IUNIT NOMENCLATURE OF TYPE UNIT
17:Coso..LIN1 LINS FROM MASTER TOE FILE
18 :c so o eL N2 L INS FROM WARKLIST FOR CURRENT STUDY
19:C~o***IQTY OTY FROM MASTER TOE FILE
20*.C.*oossDNUM TYPE UNIT NUMBER
21:C.**..ITEST DULMMY

24.: CHARACTER'S ISRC
25: CHARACTER.'. UNID
26: CHARACTZR*32. IUNITt
27: CHARACTER*E LINI
28:. CHARACTERsG LIN2120001

29:10 1:1.1
30: READ(39300,END=20)LIN2( I)

31:200 FORMATlSXtASX.'.

3.20: 00 '. J:1.L N

36i IF(LIN2(J)EG*.lN1
37:~ *THEN
'38: WRIEA (7201vELNO=9)IOTY QT

.5: *TENDI
'.s:' CONTINE (90)I11

'.7:'.5 CONTINUE
48 ELSE
9: REAIO#O202)ISRC*IUNIToUNIO

50:202 FORMAT(ASv5XvA3lA'.)
51: WRITE (7,202 IISRC9IUNIT, UNtO
52: ENODIF
53: GO TO 30
5'.:99 STOP
350? END

Figure 111.9.3
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U*:L AtSIFTED EtXA MPLE Or OUTPUT irPOM UTILITY TOu1lRUN.*aUNCLAet:rlrO

10Uý?HMO NRC DEF CO CHOI

2: A3231 1
3: A321A 44 9"
4 A325 40 9
5 : A72260 1
c: B'49272 111
7: St-7766 IGi
8e C.! 2601 19 C53(j12 1

10 CE 3149 2

11: C83145 63
12: C89213 83
13? EV0533 12
144: E445820 1
is: M07364 1

316: K818 1
17.: J4 359i 11
is: J4 6110 1
.q: K87243 9

20: K67269 4
214. K&7392 1
32 : K87393 1
23 : KP5452 I
234: L4459S 10
25 LE L39S4 10
3,?: L92386 13
27: M21895 ill
28: M75714 13
29 1 788.D2 1S30: N546 91 1

31 : N947371 I
-32: RP43177 2
33: P9V-2l S
3q4: 219339 18
Is : G1SEB I1
3C * 02 1)935 38
.37 * G2 14 83 is

79: 054174 4

'48: G56783 6
41 : 078282 1
42 : R73791 S

534: R44977 11(
4 W: UU1305 2

45 Xv40U98 9
46 V31211 c,
47: W32593 1

4 8 : W3 267 1

I7n: E!9 10 1
51 W i9 54 Ql 13
r.2: W95811 I I1

S54 : X4 014E• 11
CIS5 X40L968 9
SE6 XE 8367 1

; 57: XCO833 1

Figure 111.9.4
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UNCLISSIr! ,os.CXAMPLE Of TMF LIW. VW/LTST nATA wXLE%**U,ULASSVr!EC'

1? At 3198 AN VrH M21S CMI 10 P1A
7 'Al 47 S2 ADAP Tr~t CAM4ERA LM17S
3. A2 24 96 AIMING CIRCLE M2W/
4' A23770 A: COCN FL/WNDW 60009
s: AZ 33Z8 Al R CO t.11) /W A S'Ot' P TU
f A2404S. AIR C040 13QUO BTU
7: 424318 AlIA COND IBUCOD BTU
8: A?44 S & AR COtID rt AIR-COOL
9: 424463 AIR COND F AA IBUOO BI!

11£24763 ATRCN /WA 36DOOOIUU
12! A249UGJ AI R CO NO 36IjUO BTU
13: A?7159 AIR TRF C f AN/TSC-97
14: A324 44 ALARM CML ACT Nil
I S i A2508 ALA4RM CML ACT M12
IF. A325 6S. AL k AR CML ACT AUTO
1'7 A32SGS ALARM CML ACT AUTO
18. A32570 ALARM CML ACT AUTO
IS: A3445? ALOMT FX MX-84CI91AAS24
70' 44 16 RDR SET OLN/TPO-37 LP
21: AS 5293 AN AL CHC R ANIASM-137
72: £S5300 ANA&L CHO S AN/ASM-S.30
73: AS 5304 ANAL CHO B AN/CSM-25 I
14 :I ASS7U4 ANAL OrLT LN AN/ASM-SO
.15: AS 62 3S ANA&L SET LS-89A
2F : A56243 ANAL SET EN0 PTBL S S
27 : ASGSUU ANAL !PTCM AN/UPM-S9
10: AS 6933 AN'AL SPTCM AN/-723/U

9:AS 80 33 AN AL SPTCM ISN2,fU4.I
30: A77877 ANTE:NNA GRP AN/BGRA-S.
!I: A7501S. ANTENNA GRP AN/SPA-i?
32: A73151 ANTENNA GRP AN"/RA-50
33: A£99943 ATTENUTR VAR CN-1035SV
34: 001756 AUCER rAR'TN SMIIA
35: R11795 BOTTLE CLEANG AN/TAM-Si
IF,: 81'36 14 BAK(ERY FLY M-1945LP
37:. F1323t BARCE ASSY SET SX12
3 R 9310923 BARG:E VECK CCO NP CC
39: 94 IE63 BATO U PTSL GEr' LP
401' R4 55 97 BIRY CHCR PP?2866 C/U
41: SS1098 BEACON' SET AN/YRN-3flVl
42: 9! 109 BFACCN SET AN/TRN-3r.V2
43~ B61711 SIN ITO ACE-P PTOL 60 T
44 St.74 23 BINOCULAR EL AN/PAS-5
4,9 967492 BINOCULAR INFRARED
'4f. B81582 BOAT IRRCG ERECT 00 27
47: R838 56 BOAT LANr' INFLT 15 M AN
48: R944040 8OAT R!'CON PNEU 3-MAN
49' r.184 81 BREAKER PAV-ORZLL
Sr.: C? 14 14 OR I) P ARPO VEN
si: cz~oss BmrIDECRECT SET ;71X
S21 C2212C, OR TO G ERECT S(*T F8 UK
S3: C22911 BRI10OCE FXn HI-WAY ALUM
54' C23U17 FIR I' G FX" HI-WAY -

55: C?S?57 BRIDGE FLIC RArT LT
56: C2SU31 BRID7! ERfC SET
57: C3fI2E1 FBLVZR ýM F/MGD SER YNS

Figure 111.9.5
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UNCL&4S!7IfD..*tX4MPLt OF OUTPUT OF UTILITY SCftUGMEOE.UNCL&SSrIED

I *03tf I? 700 Noe atF cc CHOI

3 £ 00533 12 .
C45620 1

FSXSso 9
7: J43918 11
4: J46110 1

1. 44595 10
to0: H175714 13

11:. N9s5741

13: P935522
14: 019339 is
Is: 020935 38
is: G21463 1is
17:0 053001 14

F20! 078282 1

23: VXsolS 9
24 : V31211 6
25: W32593 1

26: 119400 13271. w~el 11
29: X4U146 11

33: X63229 1
.34W510 l4SH?10 CST ENS BN EN02ii35:. A32444 113
35: 883582 2
37: 8383856 18
38: 884404 27

9! C2U414 6
40: C25757 2
fill C85494 3
412: C66213 1
43: 011538 3

04 12087 40
145: E00533 24
lie: E45820 8
47* E5G578 a
fig: EES242 1

so: E70886 I
51: E73626 2
52: F39379 3
53:* FaleSu 1

G4 02204 (48
55: GLi23411 so
SE : HI02300 2
57: 1438787 2

Figure 111.9.6
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CHAPTER 10

UTILITY - TOE/ADD-PLTS

10.1 DESCRIPTION OF PROCESSING: This program performs the
computation of dividing a units assets by 3 and rounding to create platoon size
elements. All other functions are logic tested read and write statements.

10.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to identify those
units in the SCRUBBED/TOE file which are in fact platoon size units rather than
company size units and correspondingly divide the quantity issued the unit for
each authorized item of equipment by 3. Note: Should the quantity of platoons
per company size unit be changed, the program must be updated, and re-compiled. I
A second file is also used as input to this utility. This file contains those units
which have been flagged as platoon size units. Using this file the utility is able to
identify those platoon size units in the SCRUBBED/TOE file, make the necessary
adjustments in the quantities of equipment authorized, if necessary and write to
the output file (FINAL/TOE) the unit identification and the equipment description
and quantity data. The study analyst is responsible for the creating of the PLAT-
OONS file. This FINAL/TOE file is the sole output of this utility and is used as
input to the following RAM/MATRIX utility (after any additional manual editing
required via the system editor). I ,

10.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGU[RE 111.8.1. The logic followed by the utility is pictured
in FIGURE 111.10.2. The source code for the utility is listed in FIGURE 111.10.3.

10.1.2.A INPUT AND DATA BASE: The TOE/ADD-PLTS utility uses two data
files as its input. One file is the SCRUBBED/TOE which was created as a result
of the SCRUB/TOE utility. The second file is the PLATOONS file which is
manually created using the system online editor. Both files are cataloged under
the study's general file; in this instance SECRET*g2WARFP88.

The SCRUBBED/TOE file is a collection of all the units participating in the study
accompanied by a detailed list of all items of equipment assigned the unit and the
quantity of the item authorized. The file uses two record formats. The first
record format is used to describe the particular unit and occurs once per unit. It
contains such data as the units Standard Requirement Code, nomenclature of the
type of unit, and the type unit ID number. The second record type is used to
describe the items of equipment assigned to the unit. This record type will occur
as many times per unit (i.e., first record type) as there are items of equipment
assigned to the unit and being played in the study. This record consists of two
fields. The first field identifies the item of equipment using its LINCODE. The
second field denotes the number of individual units of this item that are author-
ized for this unit. Record layouts and examples of the data in the file can be seen
in Figures 111.I10. 4 and 111. 10. 5.

The PLATOONS file contains data which identifies parent units of company size
and its corresponding platoon size unit. This file consists of one record type which
describes the unit by its Standard Requirement Code, unit nomenclature and unit
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ID, The utility assumes the records will be organized in the file so that each
parent unit record (company) will be followed immediately by one and only one
sub-unit (PLATOON) record. The record layout and examples of data within the
file can be seen in Figures 111.10.6 and 111.10.7.

10.1.2.B OUTPUT DATA AND DATA FILES: This utility produces one output
file, ITMIDIFINAL. The file element is cataloged under the study's general file, in
this case SECRET,,2WARFP82. This file contains, in addition to all the data on
the company size units, that was found on the SCRUBBED/TOE file; i.e., unit
identification data and equipment identification data and authorized quantities,
information on platoons which are subordinate to selected parent units. These
parent units and subordinate units were identified by the study analysts and
transmitted to the utility through the PLATOONS input file. The file will have
the same file format structure as the SCRUBBED/TOE input file in that it will
have two record types. The first record type will describe the particular unit or
subunit and will occur once per unit. The second record will describe the items of
equipment assigned the unit and the quantity of each item authorized. This record
type will occur once for each item of equipment assigned the unit. Figures 111.10.8
and 111.10.9 present the file layout for the file and examples of the data that can
be found in it.

10.1.2.C DATA ELEMENT DICTIONARY:-.

The following section identifies and defines all variables used in this utility.

NAME DEFINITION

IQTY This is a 4 character integer variable which denotes
the quantity of an item which has been authorized for
a particular unit.

IXQTY This is a 4 character integer variable which holds thequantity of the item assigned to a platoon. This value
will be 1/3 of the IQTY value rounded up. This will be
a value derived in the utility.

SRC I The Standard Requirement Code. This data is supplied
by the PLATOONS input file. It shows the title of
units missing TOE data on platoon size unit.

SRC2 The Standard Requirements Code for the unit from the H
SCRUBBED/TOE input file.

SRC3 A temporary holding variable into which the first 5
characters of a record from the SCRUBBED/TOE file
are read for testing. It should be noted that SRC I and
SRC2 are 9 characters long, whereas SRC3 is 5 char-
acters long.

LIN The 6 character Line Code of a particular item of
equipment. This data is provided by the SCRUBBED/-
TOE file.
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XLIN This 6 character variable will hold the line code of the
item of equipment being assigned to a unit. This
variable is dimensioned as an array by the utility. It is
assigned the value of the line code of the item of
equipment being processed,

XNOMI This is a 33 character, alphanumeric variable which
contains the title of the combat unit being analyzed.
This data comes from the PLATOONS file.

XNOM2 Same as XNOMI. This data comes from the
SCRUBUD/TOE file.

UNIDI The 4 character, alphanumeric variable which contains
the Unit ID and uniquely identifies this unit within the
system. This data isprovided by the PLATOONS file.

UNID2 Same as UNIDI. This data is provided by the
SCR UI•1$D/TOE file.

An integer variable which is tised to count the number
of types of equipment assigned to a specific unit.

An Integer variable. This field will contain the total
iumber of types of equipment assigned to a unit. it is

similar to Ihe variable "I' above except that I is
Incremented before the next record is read. Thus,
4bhen the l14t record is read, "I" must be decreased by1. It is this value (i.e., 1- 1) that is assigned to "I'". It
is also tqse4 as the upper limit of DO LOOPS.

Ar, integer variable used as the subscript of severalWrays,

10.2 OPE.TING ENV IRONIENT: This program is implemented on the
EXECUTI V-oper4iiing syster.-

10.2.2 SLUPOKT SOFTWARE i This routine requires the ASCII FORTRAN
cor1-piler nhe UIVAC 1100/22 system facilities.

10.2.2 1/0RAVC : Thi& utility will use input files which reside on disk and 2
will in turn produce a file which will ,iso reside on disk. Refer to Volume I for tile
execution runstream.

10.3 %•1J t.ANCE PRQCEDWRES: There are no developed special
maintenance pro ,res.

10.3.1 CQ, VING NCOVNTIONS This utility takes advantage of the
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A formatting capabilities of ASCII FORTRAN. It makes full use of the IF-THEN-
ELSE structuring and further enhance the readability of the program by indenting
those sections which are nested.

10.3.2 INTERNAL ERROR ROUTINES :There are no explicit error handling
routines in this utility. Therefore only errors detected by the system duringI
execution will be identified; the system error message and system documentation
must be used to correct the error condition.

2544
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TOEIAODDPLTS STRUCTURE

PLATOONS SCRUBBEDrTOE

TOEIADO.PLTS

Figure 111. 10. 1

255



START PROGRAM

TOE/ADD-PLTS

INITIALIZE

FALSE DATA TRUE

END

EAD

8

READS~SRC2,
I XNOM2,

U"I
RCI FALSE
NE

SRC2II
9 TRUE

WRITE 1 0
SRC2, .-

XNOM2, 9
UNID2 9 E

SRC2,
XNOM2,,
UN! D2

D TRUE

FALSE 41I+

SRC3I

READ READ
SRC2 LIN,XNOM ,/ IQTY/

UN1U2 9L_
[---jITE ___

IOTY

Figure IIl. 10.2
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TA

FALSE TRUE

8

READ DATA TU
SRC3 END

0
-TRUE R READ

FATRUE RASRC2,

SCBLANK >XNOM2,
0 UNID2

S~LIN,

SI I 1 1-

[ IQTY¢3+. ScED /XLIN(I)

LIN DATA TRUE
END

E IQTY(I)I-

---7

IQTY/3 + .5 READ
SRC1 ,
XNOM1,

25 •_

UI

FigureJ 1.1. (Cnt -
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UNCLASSIF ICL.*.*FILL NAP~.:ciZXYT ELEM0FNT NAME ?TOE/ADD-PLTS***UNCLASSIFIEEI

3t:C*$***THIS PROOPAm IS btRITTEN It. ACI FORTRQAN 11.A

ta:C*****PURPOSE Or PNiOGRAM:

b:.C****TJHIS UTILITY PROGRAM IS OFtjTGOOED To CRIAT A SEPARATE TOE

9:C***.*LIN CODE ANO QUANTITY LISTING FOR PLATOON SIZE UNITS FROM
IDlC**O*STHE TOE DATA PhOVIOEU 6Y THE TuE UTILITIES "'2XUITOT(E/ISIkUN" AND
I1I:C*$**e*'EZXOT.SCRUP/ TOE".
12Z:C***.*A INPUT rjir WITH PARtY?7 UNIT SRCUNIT TITLE AND SEQUENCC
I3:C**%*s*NUMarp FOLLOW.EU r:y THE 'SAME INFO FUR TN! PLATOON SUE JNIT

L14:C*#*v#HUST BE C!ýEAIEU) BY MANUAL Lr)IT. THE OTHER INPUT FILE WILL BE INE
IS:C4*$***OUTPJT FILE uP' THE UTILITY "B?xOT.SCRUbITOL'.
1b*C*****THE OUTPUT FILE OF THIS) UTILITY WILL BE THE FINAL TOE FILE
17 :C*e*:. *USED TO CREAT THE bARFNAM MATRIX QUANTITIES BY UNIT A~n
lb C****4*VULNEPA[,ILITY CATEGORY.

19:C*****THE PARENT L'NIT(COMPANY) ANjD THE PLSULTING SUDUNITIPLATOUNII ?G:C***4*CPEATED RY TnIS UTILITY MUST BE FURTHER EXAMINED AND CHANCES
2l:C*****IdAOE IN CEPTAIN4 LIN CODjE AUTHORIZED IJUANTTTIES WHERE THE
?'Z:Ce*SQ*TYPL AND QUhn.TITY OF THESE ITEMS DOES NOT MATCH wTTP THE REAL
23:C*****wORLD.

'a :C****SVARIABLE DICT IONARYI
21 :L***c*VLRIjABLC ¾tlP DEFIN1IT JN
tCo****SPRCA SRC F-OM INPuT FILE O0WING

V9: C TITLE OF UNITS MISSItNS TUE DATA ON
!u:C PLATUON SIZE UNITIS.
3 1 : C
!2:,C****0sPC2 SPE F0OM Tor MASTER FILE
?3:CMSCI4
314: C** *A NOME9MI TITLE Or UNIT M6C GSRCIl
'5: CI 3:C*Sc~t~u!MTITLE OF UNIT MATCHINS SitC2
'7: C
?8:C**e'.*lC3 USID TO CHECK FOg AN SQC NU~¶e(RY
79:C

UL):***4*LINP[>9 FROM TOE MASTLP FzILL

USED TO STORE LIN CODE FuR OUTPVT
'3:C TO FI'NAL TO! STUdY FILE
"4 :C
US:C***v*IXuIy(IJ COMPuTED PLATOUN LIN CODL QUANTITY
4uC

t7:Chst*A*uNI~l SEZULNCF NUmSER OF UtITl IN FILE UNIT 7
4c :C
'4y:C***c*0u.ID2 SE.U( NC! NUTwd!R UPF UNIT IN FIL-E UNIT P

DIMENSION Iv..TYZC0flI
3: CiJAACTLP*U 11oDI I

4 CHANiACTER*4 u'411),
'5: CI4ANACTEN*c; aRCl

1, z LHAPACTER*9 4RC2
cl: LHAiýACTEQ*2I ENATm I

Figure 111. 10. 3
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VNtCLA~SIrIErj***FILE NAP'Ltb?XQT ELE[qtNT NAME:TOEfA'JO-PLTS**eUNCLAS51FICD

!t CHAAACTEFR:31 XNO!4?

6g CHAI4ACTCI4*( LIN
61t CI4ARACrER*6 AL1412000J

F-2 ~ A I? kA 100 ,C ,1D=9IssRC1
63t ICO FORM8T~jK~qA9
61:98 KEADIS ,?0Od:tD=99)SRC?, XNOM~,UNIO10
65 :200 FORMAT tA7,51,A31 ,A41
(6:3c IF(SICI.NE.SA~C21
67: *THEN
6b:-3S I.QITE E9,,'C1O )SCZKNOIMZ,.UNI02

70:201 r oRma7 1AbR
71: 1~Si3V. '

73: WRIATEc,2r-2LIN,IQTY

75 :202 FOQMAT EsYM6,Zx,I41
76 : 63 TO is
77:10 RE AC(3.2rj1SRC2.Xti0N2,UNID2
?T: GO TO 3c

F~ REA~fI6,2ra ,EN!)=4ORSRC3
63: 1rjs~rj.EQ*'
Q * THEN

rsh:ITE (,r,20?L1N,1CTV

lX
1
8 T11-1)=*Y3

rGO 10 5(

13:4 1

VO': ELSE

113,51C2:t I;U

1314: (A 0 TO 3

16c: kL$E

Figur L1.1. 70nt
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tJN:L A•::F•IED **,ExMT.LE OF CUTPUT cr UTIL'VTY .Cqtua/TrCvUNCLASSjr.rO

:U3L,197H70. N9C MrF CO CHal
2: A32444 9
3: 'oUS33 12
4: l 5820 1
5: E71JU64 1
6: F8188U 9
7: J4 3918 11
8: 4G46110 1
9 : L44595 10

10: M75714 13

11: Q21483 15
12 : P433177 2
1, : P95592 9
14 : 19339 10
i2: 02ri3g5 38

17: 53001 4
is: V3174 6
is: G5783"•0: * 78282 1

21: P94977 110
22 : U013U5 2
13 : VZ 5018 9
1-4 : V31211

W32593 1
2Z : W•9 S40 13
77: W9.5811 11
"18* X?9447 1

29: X8Ul56 11
30: XC2575 2
31 • X5 83 67 I
32: Y6US33 13

33: X 3299 1
14 !US', 5 H710 C0'7 FNG 8N EQ

3S' I 132444 10
-76 : BE is82 2

37: ea3?56 1i
-38: RE44•04• 27
31* C2 U414 6

40 C25757 2
41: C8F394 3
4:? C6G213 I
43 : C11538 3
4L: 'l2237 4U
4E : FO0 5 33 24

46 E4 8$20 8
4 7: F6578 a
4• S EC3 :24 I
4ge: M7101 5
SP,: F'TU8G I

S. : ["73E 26 2
E2: F39376 3
57: F6 leJ U 1

F5 4: G(• l 22 4 ,4
5E : HC', 23 r41 50

S7: H38787 2

Figure 111. 10 4~
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rUNCLASSIFIED-E.XAMPLE OF INPUT DATA FILF PLATCOCN' S UNCL A .S IFo 4E
1: 070147H010 M!!CH lNF CO ME25

1170'&7HSXS M!-Xf! INF PLY m!?6
3: 17037MC1O TANK 105MM CO ARSI
4~: 17037HSXS TANK 1050M M Y AR52

L ,: 17I107H70OO ARMD CAV TRP CASS
U: 1710?HSXS ARMP CAV PLY CASS
7: 44a?67HSDO HAWK BRTY Afl74
8: 44 Q?67HgxS HA4WK PLY AM7
q : 44327HOOD A'nA ORTY VULCAN AD78

10: '44fl7H9SX ADA PLY VULCAN AD79

11: 44323HUGaO AflA STYR CHAPARRAL £080

1?: 44328HSXS ADA PLY CHAPARPAL £081

Figure 111. 10. 5
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CHAPTER 1 I

UTILITY - RAM/MATRIX OR WIMP/MATRIX

11.1 DESCRIPTION OF PROCESSING: This program will be titled
WIMP/MATRIX when the use of the WIMP is involved in the methodology. The
program sums the equipment items by vulnerability category. Otherwise the
functions are logic tested read and write statements.

11.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to process and
merge data from three files and develop the RAM/MATRIX. The RAM/MATRIX
is a two dimensional array. The Y axis of the array is the units in the study
identified by their two character unit codes and a sequence number. Tte X axis of
the matrix consists of 22 columns; one for each of the 22 vulnerability categories
into which an item of equipment will be classified. These categories are used to
group together items of equipment which have common susceptibilities to indirect
fire.

A

The interior of the matrix accumulates for each unit in the study the number of
items of equipment the unit is authorized in each of the vulnerability categories.

This RAM/MATRIX data file of unit type and item vulnerability category is used
as input to other modules such as the Target Acquisition Model (TAM) output files,
the TOTAL/CATEGORY utility and the TOTAL/UNITS utility.

11.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in Figure 111.11.1. The logic followed by the utility is pictured in
FIGURE III. 1.2. The source code for the utility is listed in FIGURE 111.11.3.

11.1.2.A INPUT DATA AND DATA BASE: This utility uses three data files as its
input. One file is the ARRAYED/UNITS file which was prepared manually by the
study analyst. The second file is the ITMID/FINAL file which was produced by the
ITMID/REC-A utility. The final input file is the FINAL/TOE file which was
produced by the TOE/ADD-PLTS utility.

From these files the utility extracts data on:

"o The type units participating in the study Stylized Array (ARRAYED/-
UNITS)

"o Items of equipment being used in the study and their artillery vulnera-

bility category (ITMID/FINAL).

"o The authorized allocations of items of equipment to units (FINAL/TOE).

Figures 111.11.4 and 111.11.5 depict the file layout and example data for the
ARRAYED/UNITS plan; Figures 3.9.5 and 3.9.7 present the file layout and
example data for the ITMID/FINAL file; and Figures 3.9.8 and 3.9.9 present the
file layout and example data for the FINAL/TOE file.

263

- *-•,-' .



l1.1.2.B OUTPUT DATA AND DATA FILES: - The RAM/MATRIX file is the
only output from the RAM/MATRIX utility. This file has one rerord type
consisting of the unit Identification code and the 22 occurrences of the artillery
vulnerability categories. As the utility executes it examines for each unit type
each individual item of equipment which it has been authorized and determines
the equipment's artillery vulnerability category and the quantity of this equipment
this unit has been authorized and accumulates in the vulnerability category for
this unit the quantity of items authorized. It sht..ld be noted that the emphasis in
this process is on unit type and number of equipment units in specific vulnerability
categories,
regardless of the specific type of equipment.

Figures 111.11.10 and 111.11.11 present the file layout and examples of the data
found in the file.

11. 2.C DATA ELEMENT DICTIONARY:

The following section will identify and define all variables used in this utility.

NAME DEFINITION

LINI A 6 character alphanumeric variable which identifies
an item of equipment within the process. The utility
has established this variable as an array. Data used to
fill the array will be provided by the ITMID/FINAL
f ile.

LIN2 Same as LINI except the variable is not used as an
array and its source of data is the FINAL/TOE file.

IVUL A 2 character integer field which denotes the artillery
vulnerability category in which th- item of equipment
has been placed. There are 22 classes of
vulnerability. This data is supplied by the ITMID/-
FINAL file. This variable is dimensioned as array by
the utility.

CODE This is a 2 character alphanumeric variable which is
used to hold the first 2 characters of the 4 character
UNIT ID code. This variable is dimensioned as anarray. It is provided by the ARRAYED/UNITS file.

DUMMY This is a 72 character field into which is ready data
not needed by the utility from the ITMID/FINAL file.

ITEST This is a 2 character integer variable. It is used when
reading the |INAL/TOE file in order to determine
whether the current record is a header record contain-
ing unit Identification data, or a detail record which
contains data on items of equipment and quantity
authorizations.

I. .• .- ...... ... .



NCAT This is an integer variable which is used to accumulate
for each of the 22 artillery vulnerability categories,
the total quantity of units of equipment being played
in the study and assigned this vulnerability category.
This variable is calculated in the utility and written
out to the RAM/MATRIX file. This variable is dinen-
sioned as an array of 22 members.

This is an integer variable which is used to count
records from the ITMID/FINAL file as they are read.

NLIN An integer value which will hold the total number of
records in the ITMID/FINAL file. NLIN is equal to I-
1. It is used as the upper limit in a following DO
LOOP.

MM An integer variable which is used as a subscript in the
IVUL array. It is set to the proper vulnerability cate-
gory of the item of equipment being processed.

M, II, N, NN Various integer variables used as subscripts in the
utiiity.

11.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-8 operating system.

11.2.1 SUPPORT SOFTWARE: - This utility requires the ASCII FORTRAN
compiler and the UNIVAC 11007/82 system facilities.

11.2.2 1/0 DEVICES: - This utility uses as input files which are resident on disk
and in turn produce as output files that also will reside on disk. Refer to Volume I
for the program runstream.

11.3 MAINTENANCE PROCEDURES:

11.3.1 PROGRAMMING CONVENTIONS: This utility is written in ASCII
FORTRAN and takes advantage of the IF-THEN-ELSE structuring available. The
logic structure is somewhat disguised, however, because of the lack of
indentation.

11.3.2 INTERNAL ERROR ROUTINES: - There are no explicit error handling
routines written into the utility. As a result only system detected errors will be
identified and the use of available system documentation will be required to
correct the error condition.
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RAMIMATRIX STRUCTURE

FINALITOE ITMIDIPINAL ARRAYED/

UNT
RAMIMATRIX

RAMIMATRIX

Figure 111. 11. 1
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START PROGRAMRAM/MATRIK

INITIALIZE

-•' 1K - 4K÷ 1

.1

FALSE DATA TRUE
END

7
READ

CCOODE1(I) 13=I -

IK~ IK + 1]

FALSE DATA TRUE

8

oREAD
c0DE20IK L 3K-

Figure Ill. 11. 2
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S• JM = 1, It.

IN 0

IN -, 1, IJ

FALSE DE TRUE
NE

CODEI

TRUE E FALSE IN U WRITE
NE> ODE2(=IM)

CODE

FALSE IN TUNITIN) FALSE
IN)"*'~ + I A1

TRUE

FALSE IM

TRUE

FOR

IP -
10

WRITE
CODE1(IP

TUNIT(IP)

lP FALSE

Figure Ill.1 11.2 (Cont) TU
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UNCLASSIFIEDossFILE NAME:82XQT ELEMENT NAME:RAMMAT'IX*SOUNCLASSIFIED

1:C•s.•...........e.e• see ***...*.**.*.*••*****S******** •**e*•**
a:c...e...*..esseee .e •'t ee...ee *.et, ..o..e.eee..e~e~eeeeee~es,,ese~ee se.e..e

3:C*,eesTHIS PROGRAM IS WRITTEN IN ASCII FORTRAN*

k:C.....THIS UTILITY It OESICGNEC TO CREAT THE WAP•'.A- UNIT PY VULNER-
7:C.*...A8ILITY CATESORY) MATRIX FROM THE FINAL TC" FILE , ZTMIC FILE
S*C.....AND THE LIN CODE FTLE. THE OUTPUT Or THIS UTILITY WILL SERVE
•:Cj.,,*•AS INFUT TC THE TAM DATA FILF. PROVIDING THE AUTHTRTT!D QUANTITIES

lt:Coe.s.OF EOUiPM'NTILIN CODES) FOR EACH TYPr OF UNIT BY 22 AnTILLERY VUL-
ll:C**...NERABILTTY CATEGORIES. THE RAP WILL USE THIS DATA TO CALCULATE
12:Cso**.TOTAL LOSSES ATTRIBUTED TO RED ARTILLERY FIRE DURING A 24 HOUR
13:Cs***.PERIOD (STYLIZED DAY) FCR EACH OF THE 22 ARTILLERY VULNERABILT7Y
i*:C*.*.*CATEGORIES AND EACH OF THE FOUR STYLIZED COMBAT POSTURES.

17:Co****VARIABLE DICTIONARY
8lCs***•VARIABLE NAME DEFINITION

19:C LINI(I) LIN CODE FROM ITMID FILE
20:C

21C IVULN(I) VULNERABILITY CODE FOR LINi(I)
22 :C

23:C DUMMY(Il USED TO READ PAST UNUSED DAYA
24 :C
25:C ITEST USED TO CHECK FOR UNIT SRC AND TITLE LINE
26 :C
27:C LINZ LIN CODE FROM THE TOE DATA FILE
28 :C
29*C IOTY QUANTITY FOR LIN CODE FROM TOE FILE
30:C

31:C MM USED TO SET NCAT(MM)TO THE CORRECT VULNER-
32:C ABILITY CATEGORYI1-221 FOR WARFPAM
33 :C
34:C NCATIMN) VULNERABILITY CATEGORY EQUIPMENT TOTALS
35:C
36:C NLIN EQUALS TOTAL NUMBER OF LIN CODES READ IN
37:C FRCM ITMID FILE

40: DIMENSION IVULNI2000)INCAT(Z2)
41: CHARACTEReE DUMMY(121
42: CHARACTER*E LIN1(20001
*3: CHARACTER*6 LINZ
44: CHARACTER.2 CODE(200)
45:10 III=III .
46" READl7tD0#END:20)CODE(ITI)
47:700 FORMAT(37XPA2)
48: GO TO 10

49:20 1:1,l
50: READ(8O200,ENO:DO)LIN1(1I~sIVULN(l)
51:200 FORMAT( lXvAGs 34XtT2)
52: DO 30 K=198
53: READ( 8o 201, END=40 I DUMM Y(L) IL-lo 12 I
544:201 F ORMAT1 2AG I
55:30 CONTI:NUE

56: GO TO 20
57:40 NLIN:T-1.

Figure 111. 11.3
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LUNCLASSIFIED s.F ILE NAME:B2XGT ELEMENT NAME :R AM/MATRIX* **UNCLASSIFIED

58: READ( go2039END=99 )ZTEST
59:203 FORMAT147X*12I
60 :4S READI So2D3v END=99 )ITEST

F IFIITEST.FO.D)
F2: *THE N

63 READ(D92D4oEND:599LIN?.IOTY
C4:204~ FORMA Tf SX vAG2X @14)

GE: 00 50 M:1,NILIN

FS: MM=IVUL N( M)
69 : NCATI MM )=NCA7(MM) +IOTY4
Tog END IF
71 :50 CONTINUE
72: ELSE
73 : II=11 +1
74 : WRI TE (10t 3rjU ICODE 11191It I(N CAT (N) *N1 22)1
15:300 FORMAT(lX*AZ.I2.22I4)
76: DO 60 NNzlt22
7T7 NCATINN)=0
7S:60 CONTINUE
79: END IF

80. GO TO 45

12: WRITE (10,3(iG)COQEgII),IIENCATgNJN:1.o221
83: STOP
84: END

Figure 111. 11. 3 (Cont)
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s: O5148N'10 PRG^ CO ENOS
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9*? Dcl67HUUO 155PM PTRY FADS
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11: 06 nr95o11 8'/iSRS ON PAll
12: OC3968110 NM4P 8"/CSRS ON rA12
13? 0(39?8000 B*PTRY rA13
14:? UE393B100 CRS STRY "14'
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1T,. UF4adaPH100 HHR 8* !tNICORPSI FAI?
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722: DES179fU0 CSR' OTRY(CORPS1 FA22
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Figure 111. 11. 5
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CHAPTER 12

UTILITY - TOTAL/UNITS

12.1 DESCRIPTION OF PROCESSING: This program performs logic tested
read and write functions.
12.1.1 PURPOSE/FUNCTIONSt The purpose of this utility is to determine the
total number of units by unit type in the RAM/MATRIX file within each of the
four stylized posture arrays. These four stylized posture arrays are: Attack
(AT), Defense Intense (DI), Delay (Defend) (DE) and Defense Light (Inactive)
(DL). This utility must be run once for each of the four postures. The units in the
posture arrays will be identified by a second input file which is created by the
arrayers for the RAM analyst. Each of the four runs of this will produce two
output files. One will identify units in the postured array file for which a match
on a corresponding unit in the RAM/MATRIX could not be made. The second and
main output form this utility is a file which contains each unit for which a match
between the two files could be made and the accumulated total of the number of
this type of unit that was found in the RAM/MATRIX file. Each of these four
TOTAL/UNIT files will be used as input in a following utility, referred to as
TOTAL/CATEGORY.

12.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is seen in FIGURE 111.2.1. The logic flow found in the utility is pictured in
FIGURE 111.12.2. The source code for the utility is listed in FIGURE 111.12.3, and
111. 12.4 for the WIMP/TOTAL-UNITS Version.

12.1.2.A INPUT DATA AND DATA BASE: This utility will be run four times;
once for each of the four stylized posture arrays that are used in the study. Each
run of the utility will use the RAM/MATRIX file and one of the four posture array
files. These files will be categorized as elements under the current study's
general file. The RAM/MATRIX file will use RAM/MATRIX as its element name;
the element name of the four posture files must be obtained from the RAM
analyst.

The RAM/MATRIX file is produced by the RAM/MATRIX utility which was com-
pleted earlier. The purpose of the file is to identify all units by unit type anpear-
ing in the study arrays and specify for each of the 22 drtillery vulherability cate-
gories in the study, the total number of units of equipment which were grouped
into each vulnerability category. The present utility concentrates on the unit type
portion of the record and ignores the vulnerability category portion.

The second input file used by this utility is one of the stylized posture array
files. This file is supplied by the RAM analyst who also should be contacted for
the proper element name. This file is simply a listing of array units which
includes the four character unit type codes which identify the unit types which
can be found in this particular battle posture in the study.

Figure 111.12.5 depicts the file layout and data examples for the RAM/MATRIX
files. Figure 111.12.6 depict the data for the stylized posture array file.
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i2.1.2.B OUTPUT DATA AND DATA FILES: - This utility produces two mass
storage files ms output for each of the four stylized arrays. One details those unit
types which were expected to be In a particular' posture as stated on the posture
array input file but were not detected on the RAM/MATRIX file. This file is
referred to as the MSSED/UNITS-XX file (Figure Ill.h12.7). The XX portion of the
element name must be changed to reflect the appropriate posture being analyzed
in this run; i.e., AT, D1, DE, or DL. This file uses one record type consisting of
one four character field, the Unit Type Code ID. The second output file of this
utility is the TOTAL/UNITS-XX file. This is the major output from this utility.
Once again the XX portion of the file name must be changed to reflect the
posture being analyzed. This file consists of one record type. Each record is
composed of 2 fields. The first field is the four character unit type code
identifier. The second field in the record is a four character integer number
which denotes the total number of this particular unit type that was found in the
RAM/MATRIX.

For example, line I of Figure 111.12.8, (the data example of the TOTAL/UNITS
file), indicates that there were 2 units in the RAM/MATRIX file for UNIT TYPE
L197 in the particular posture array.

The file is cataloged as an element under the current study's general file.

Figure 111.12.7 presents the record layout and examples of the data for the
MISSED/UNITS - XX file. Figures 111.12.8 and 111.12.9 portray the record layout
and data examples for the TOTAL/UNITS-XX file from the two program sources.

12.1.2.C DATA ELEMENT DICTIONARY

The following section will identify and define all variables used in this utility.

NAME DEFINITION

CODEI A 4 character alphanumeric variable which will
contain the Unit Identification code. This code ident-
if ies the unit within the process. This value will be
supplied by the RAM/MATRIX file. The variable will
be used as an array.

CODE2 Same as above except the value is provided by the94STOREA file.

TUNIT This variable will be used to accumulate the total
number of units which are identified by a specific
code,

1, 13, 1K, IL Various integer variables used as subscripts within the
utility.
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12.2 OPERATING ENVIRONMENT: This program is Implemented on the
EXECUTIVE--"-perating system.

12.2.1 SUPPORT SOFTWARE: - This utility requires the FORTRAN IV
compiler and the facilities provided by the UNIVAC 1 100/82 System.

l2.2.k I/O DEVICES: - This utility will use as Input files which reside on disk
and will subsquently produce a• output, files which will also reside on disk. Refer
to Volume I for the program runstream.

12.3 MAINTENANCE PROCEDURES: This program has no specific
maintenance procedures.

12.3.1 PROGRAMMING CONVENTIONS: - This a relatively short utility that is
written In FRTRAN IV. As such, It has been programmed with standard
FORTRAN programming techniques.

12.3.2 INTERNAL ERROR ROUTINES: - There are no explicit error handling
routines written Into this utility. However if unit type SRC codes in the
RAM/MATRIX and stylized posture array file (94 STORE) do not agree the unit
code from the stylized array file will be written out to the MISSED/UNITS - XX j
file.
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TOTAL/UNITS PROGRAM STRUCTURE

-DL.

-DE

-DI
-AT

MNTh IX
UNIT DATA

Iola

TOTAL/UNITS 

1
PROGRAM*

iI

TMISSED/ I TOTA UNITS
r UNITST 

FRTSPO
\-ATTACK -A7TTACKI

-DI -DI

-DE] -DE

-DL -DL

* THE WIMP/TOTAL.-UNITS MAY BE

SUBSTITUTED FOR THIS PROGRAM

gure Il1.12.1
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$TART MGM T
TOTAMMIRITS

INITIALIZE

FALSE DATA TRUE
END

READ

C40EI(I) 13 I I

IK IK + I

TRUE TA E
END

IL r IE 1

I.JL

•DO

IN *0

FOR
IN 1, 0.

NEFALSE ,CODE2 TRUE

CODE2 IN.Ij WRITE

NE CODE2( 1IM)

10 IXMITCIN)

TRUE**.IN rALSE

;L

TU

Figure 111. 12.2
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FOR
IP - 1. IJDO

10
WRITE

CODEICIP)/TUNIT(IP)/

STOP

Figure 111.12.2 (Cont)
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UNCLASSIFIEDO.,FILE NAMC8ZXQT ELEMENT NAMt'iTOTAL/UNITS*soUNCLASSIFIED

3:Coo*,*THIS UTILITY IS DESIGNEC TO TOIAL-UP THr. NUMBER OF
4:Cso*.*UNITS BY TYPE ISRCI FROP THE FOUR STYLIZED POSTURE ARRAYS.
S:C*ooooOUTPUT DATA FROM THIS UTILITY IS THEN USFO IN UTILITY 82XQT.TOTAL
6:C*****/CATEGORY'tWHICH COMPUTES THE TOTAL EQUIPMENT IN EACH OF THE
7:Ceso'o22 ARTILLERY VULNERABILITY CATEGORIES WITHIN EACH STYLIZED
8:Cooes*POSTURE ARRAY.

11 :C ,sl . *V AR IA BL E DICTIONARY
12:C*s***VARIABLE NAME DEFINITION
13:C**.**CODE1III UNIT TYPE CODE FROM 82RAMMATRIX.
14:C
15:C•*•**CODE2 (I) UNIT CODES FROM STYLIZED ARRAY.
16 :C
17:Cs***seTUNITII) TOTAL UNITS FOR EACH TYPE OF UNIT
18:C TOE.

20:Co*.*READING INTO AN ARRAY TYDE UNIT CODES FROM THE 82RAM-
21:C.****MATRIX DATA FILE.

23: DIMENSICN CODE1S•nOcCOCE2(50003
24: INTEGER TUNIT500 )
25:10 I:1+1
26: READ(79700,END:99)CODE1 (I)
27:700 FORMAT(.X9A4)
28: GO TO 10
29:C****e*.*ee*eo~•e***e.*eee*e.*.*e.*..e~e..***.*.ee.

30:C *****READING INTO AN ARRAY THE UNIT CODES FROM
31?:C***.THE STYLIZED AP.AY.

33:9 9 IJ=I-1

34:20 IK=IK41
35: READO(I800tEND989)CODE2IIK)
36:800 FORMAT(70XPA4)
37? 60 TO 20

•- ~~~~~~~~~38 :C sS s me 0e ot$ e c c, so so .so -**e a. as , •• *e*ae* a.e

39*C *,0-COMPUTING TOTAL NUMBER CF UNITS BY TYPE.

41:98 IL=IK-1
42: 00 30 IM:,IlL
43 : IN=O
44: DO 40 IN=:1IJ
4S: IFICODE24IMI.NE.COCDEXIKI.AND.IN.EQ.IJIGO TO 45
46: IFICODEZIIMI.NE.CODE(IIN)GO TO '40
47: TUNIT (IM)=TUNITllNlI.
48: 00 TO 30

S0:C***,,*WRITING OUT ANY MISMATCHES BETWEEN ARRAY
51:C*****AND TYPE UNIT LISTING.

534 45 WRITE IS,900)CODE2 IIM)
54 :900 FORMAT(iA4
55: G0 TO 30
56 :4 0 CONTINUE

S7:30 CONTINUE

58 :C .aso a*ss.,..so*****$ **O**S*0000555a*
59:Cs"***WRITING OUT THE TOTAL NUMBER OF UNITS BY TYPE.

61: 00 50 IP=:,IJ
62: WRITE lOtIO )COODFIIP).TUNITIIPI
63:1000 FORMAT( A4•2X* 141
64:50 CONTINUE Figure 111.12.3
65 : STOP
G6 : E NO
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UNCLASSIFIvEO'*FILE NAME:b2hII¶P LIEMENT N4AMEZSIU-P/IOTAL-UN1TS***UNCLA!SIFIED

3:L$***0IHIS UTILITY PfOG??AM IS BRITTEN IN FORTRAN V.

c:C******$PHOORAmM4ER DATE INITIALS

a:C*,****OCPI SCOTT E CANTLON 3FEB81 SEC *

12:C$****PURPOSE OF THE PROGRAM:
13:CS*****
1%,:C*****THIS UTILITY IS DESIGNED TO READ THE WIVP INPUT FILE
1S:C*****'UNITXXX', WHICH PROVIDES THE LISTINS OF ALL BLUE AND
10 :C**.**REO UNITS ARRAYED IN- THE POSTURE OF INTFREST, THE RAM/MATRIX
1T:C**s**CATA FILE AN4D TOTAL-UP ALL SLUE UNITS bY TOE TYPE.

19:C*****THIS UTILITY REPLACES TOTAL/UNITS, WHEN THE WIMP IS USED IN

2 ;:C*****VANIAPLE rICTIZOAPY
2' :C*****
2ý:(.**.**$ARIAaLE NAME DEFINITION
Ze:'L*.**.CODEAII) UNIT TYPE ALPHA CODE DISCRIPT04 FOR EACH

27:L****TYPE UNIT IN THE RAM/MATRIX DATA FILE.

29:C*****KCOOEI(I3 UNIT TYPE CODE FROM RAM/MATRIX DATA

0:***FILE.
32:L*****NTYPE U%IT CODE USED TO IDENTIFY BLUE UNITS

33:L*****FPGm RED UNITS.

35:C****-jDE-(I)UKIT CODL FROM COSAGE STYLIZED ARRAY UNIT

36:c****FILE FOR A POSTURE.

3a:C**s**TUNIT4I) TOTAL UNiTS Fro EACH TYPE OF UNIT TOE.

4I:C*****READING INTO ONE DIMENSION ARRAY TYPE OF UNIT CODES FROM
42:L*****RAM/MATF1X DATA FILr.

4 DIMENSI(Nl CODEAESnODNCOOEIISCO),NCDDE2IOOOI1
4L: INTEGER TUNIT(5ODI
47:1C 11:11*1
4co: PEAD(?,TOrtEND:2C)COOEAIIIINCODEI(III
4s9:1?Cu FORMAT(IXAZI2 I
5j: GO TO IC

S3:Ct*****READING INTO AN ARRAY THE UVIT CODES FROM THE STYLIZED
SQ:C**.*.ARRAY FPIT A PO.ýTURE./

57:Zr IK:1K.I

Figure 111. 12.4
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U'sCLASSIFIEý'~**.r1LE IKA"L:L2IM' LLEMENI NAME:kIMPITCTAL-UIThlS***UI4CLASSIFIEO

5:2 1 rE A V (fOror 5:E )!,TV PL NC0ý-E IINK 1

61: ZF(NCCDEZBIK).tC.Dý)CO TC 21
62: tO TO 2 r

6ti:C*****COMPUT1'%3 TCTAL NUmrER VF UIITS ?Y TYPE CODE.

71. CO '43 lN:3,lJ
72VI(NCO)IEZ tIP')~%CDIIIAU.NE~JC O4

7 s F(%~b~fIP).%L1-CDEI 101ISOTO '40
74: TUNITE±PI:TUNITUIN)-1
7 5 GO 10 2C

Bt;30 CONTINUE

89:Loo.*0hRIT1Nýi OUT THE TOTAL IWUMIER 0-- UNITS 3sV T3E TYPC.

9:COFORmAT 4A2,IZ,2*,I'4)
9ý4:$Q CONTINUE
9t. STOP
9 97: NO

Figure 111. 12.4 (Cont)
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UNCL4ASSFIED0e06EXAPLE OrF Tr ouTrUT 0TA Ofr UTILITY *A%/fMATRX%*$UNf!LACITr~r0

itCH•Oi 3 ci 0 23 ?2 0 24 0 a 0 0 0 0111 13 Is M? 7 1 rI I n
P: EN02 0 o 4 5 S6 (1 86 0 ?U t o 0 a 411%Z 71 31t 271 10•1 147 nt 0 it
.: ENfn3 0 0 0 24 ?2 Vl 24 0 7 Z 0 0 4 702 9 S5 71 43 11 7 U .r.
41 EN04 V 0 0 5 9 0 12 0 2 2 0 n n 64 15 51 !6 9 in 4 c
r, . N 05 0 0 4 11 20 U 14 0 5 u o a n Ito 6 56 %56 IP2 16 3 C. 0v.r40 FADS 0 0 0 35 14 E, 17 0 2 0 0 V 0 ?S1 10 53 111 !7 7S 1 0 0
7? Frin7 0 Is* 0 43 39 0 24 a 5 0 2 54 2 rS 7?4 lit 3S, 7 118 t 3 0 o
9: rFos U 0 0 21 3 a 13 0 1 0 0 1 0240 1n n1o 2 3? 73 2 0 C
rCrOt u r 0 3 6 1 2 0 1 a a is 0 108 17 22 14 8 13 0 0 C'

10: F40 0 0 5 1i 0 5 0 1 U 2 9 2 it 6 19 20 11 6 1 (1 0
11 FAIl 0 19 0 59 .4 0 3? a 71 1 2 48 CI 7rl7 82 17T 411. 115 1n6 7 0 C12:FA12 U 1 0 34 4 o is a 1 a 0 V 0 23h PO GI 224 2;3 3;8 1 0 C17: FA13 0 4 0 4 8 (1 3 0 1 0 a 12 0 105 14 21 37 8 1o 1 a V
If: FA14 0 a 0 7 3 0 4 0 1 0 0 n 0 q% 11 Zt 53 'S 11 1 a C
is: FA15 0 0 0 6 23 U I 0 it 1 2 12 0 114 2 0 23 13 7 2 0 01:S* PA 0 12 04 2 42 0 78 0 5 1 2 42 0 R%% S? 123 210 %3 64 1 n C
17! FAI1 0 0 0 27 3 0 16 0 1 0 0 a 0 143 11 41 3 1.q 71 0 0 c
18. F18 0 4 0 3 ? D 2 0 1 0 0 11 0 104 13 22 32 8 12 0 11 0

211F.19 0 n o & is o 6 U 1 1 2 1 L q7 7 16 21 1 ? I a r
20: FA2O 0 0o 0 a 74 7 0 1 0 no 0 2 0 2 1a 4 2 322 74 ll 73 0 071: F•ZI 0 a) a 2% 11 (0 is a I a 2 0 nl IZ5 4 is T5 1 c 14 2 a 0
:?: FA7'2 0 10 0 19 21 0 7 0 is a a) a 0 119 5 21 62 25 3 a t0 0
23: ME:3 0 13 0 316 31 a 46 D1 5 0 6 0 7. '176 14? 419 8152 4t3 8? ,3 0 0
24: Mr 74 0 0 14 kq 3 a1 19 a S a) 2 a 29 inkt 71 4t3 74 ?9 is 3 n a
" 1 : 0IIt2 0 3 C 3 2 0 5 (1 0 0 1 0 0 201 35 13 95 3 12 0 0 0

Mr I'S6 0 1 n 1 0 0 1 0 0 0 0 0 n to 11 30 z8 0 2 0 0 C2?: HIE 27 0 4 0 11 2 0 12 0 0 1, 1 0 n 168 it 137 93 5 11c 0 0 0
24: NO28 0 0 0 69 35 0 58 0 8 0 0 0 0 koI 0 58 80 s0 16 4 0 a
q: MCe73 0 a 0 27 14 0 28 0 2 0 0 ( a 154 0 22 41 :3 4 1 a c
3SC I 30 0 0 a 14 7 0 10 0 2 0 0 0 0 12 0 12 13 9 It 2 0 C
31! Pin1 t 0 0 0 6 21 0 10 0 2 0 0 ci 0376 tl 16 34 16 2 62 0 1
32?: t32 0 0 0 45 2 0 6 0 1 0 0 0 0 102 0 15 22 13 3 U0 a '
r3:M033 U a a 9 9 0 17 0 2 a 0 0 0 110 0 72 241 14 ST 2 0 0314 : OR 4 0 0 0 3 40 0 13 0 6 a 0 0 0 261 4 21 S3 ?S 5 4 0 c"3: 0R35 0 0 0 11 43 0 26 0 3 0 0 a 0 119 12 17 53 1i 10n 0 C
3r" CP. a0 0 0 2 35 0 20 a 13 0 0 0 1 171 1 47 44 ?3 3 8 0 c17: 40.? 0 0 0 11 23 0 10 0 3 U 0 0 0 129 4 14 38 13 1 7 0 0
38 :40.8 0 0 0 23 17 v 16 0 6 0 0 0 0 113 3 1? 44 '0 2 11 n c
Iq: -143 0 0 v 9 14 0 12 0 6 0 0 0 0 123 4 12 18 10 4 0 6 L
4n: Cm(40 01 0 0 11 24 01 13 0 5 0 0 I 01 q7 . 23 91 ?8 s 2 2 C
41, S.C41 0 0 n 132 45 0 59 0 4 U (a 0 0 7T3 10 63 952 ll9 '93 2 0 C
42: SC42 0 0 0 13 18 0 19 0 1 0 0 a 0 104 1 17 1n '4 3 9 04: ' C43 0 0 0 52 1o 0 17 0 1 U 0 a 0 0 34 4 16 352 E0 ?24 0 0 L ":-
44:, -,C44 0 0 0 *7 s r 8 0 1 0 0 o 0 137 4 15 217 43 132 0 0 c
45: SC45 0 D U 5 12 0 15 0 1 0 0 0 0 149 1 15 274 cO 331 p 0 C
4r: A0•4• 0 0 0 7 4 0 8 0 2 0 0 0 0 2?8r 4 7 17 7 1 0 .
47: F047 0 0 0 2 2 0 3 0 0 a 0 n 0 14 " 1 7 13 6 1 0 13 0
49: AR48 0 0 0 u) 5 0 27 0 1 0 0 0 n 191 4 29 60 79 1 2 2rill' AR49 0 4 2 443 7 0 7? 0 5 5 2 n0 flq4 24 249 28• %8 69 3 U "
511A tro 0 0 a 70 29 0 25 0 5 2 1 0 U 1'3 2 451 1•12 16 3 0 V
F1:4 AR11 0 0 D 5 2 1 11 0 0 1 0 0 Ia 1 123 140 1 4 9 a 0 C
5r:, 92 0 0 1 0 n 0 a U 0 ai 0 042 DID 0 7 0 a
51 05•3 0 4 2 9 2 0 10 0 U 0 1 0 0 107 1-3 94 8 G 4 6 8 0 7
54* CA r4 0 0 c 19 4 a 14 0 1 1 0 0 107 6 19 67 ZE 3 2 0 0
55: CA55 0 9 0 44 46 0 43 0 6 3 2 2 31019 109 4U 506 7?0 183 6 2 V
51; CA.S6 0 0 0 76 24 0 19 0 5 0 2 0 3 208 33 47 99 77 23 3 0 C
r?! CAS?7 0 p 0 6 16 0 15 0 1 n 0 2 0 ?j. II 1in, lqf) 1 A% 1 2 P

Figure 1II. 12.5
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UNCLASSIFIED*34WARFRAr67C4I.AQTARGETDE4 0 232ý508268 ?00413 7034 47 0 3 0 00 0 00 00 0 00 0 00 0 00 3 3AqEV

2 4 2045S0274 510014 7054 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIFO?
3 5 4054052364440041 30S4 62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OMTi0
4 7 483S14254 540044 2054 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OHC4O
5 7 34446•iS44440042 3032 59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OEN70
6 8 3487270 400124 4051 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OAT02
7 9 123419266 50,1044 2054 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 01N4o

4 42 202343272 504044 7054 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIPO;
9 42 3404 6 20624400 442 4042144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OEN64

40 45 4775•292664440043 2034 42 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 31W0,4
44 46 4665222704210044 4054428 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIR03
42 V7 260446496 210046 3032454 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OAW49
Q3 47 444792%O440042 3032434 0 0 000 00 0 0 0 0 0 0 0 0 0 000 0 0 L207
44 47 77474266 840043 2034 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2TC44
45 19 403443266 510044 2054 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OlOlO
46 24 7•467270 8400Q3 8034 20 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4TP44
17 23 257459268 94004? 7024 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0IE47
48 23 20683•270 5400S1 7054 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0OIPO
49 26 9473465540012 3032147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0C505
20 28 144,2V26a 510044 7054 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o0P09
21 29 235432544440042 2024 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OEN32
22 29 24848364 800443 634 N 43 0 04 0000 000000 00000000 4 4TP44
23 29 '";46,4263 840043 8034 20., 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4TP44
24 30 964042644410044 2054 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIUQ.9
25 34 467S472:44240012 9024 96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01B06
26 33 4244372644410042 2024 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIWC,'
27 33 ?2402429 S40042 2024 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIc,9
28 39 28a44648?4440042 3032443 000 0 00000 0 00 0 00 0 0 0 0 OEN34
29 40 24055O22644140044 2054 42 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o0uO9
30 42 417553273 540044 7051 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OIP09
34 42 30243M874000442 2022 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OL34

Figure 11. 12.6
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CHAPTER 13

UTILITY - TOTAL/CATEGORY

AND
WIMP/TOTAL - CATEGORY

13.1 'DESCRIPTION OF PROCESSING: This program sums the categories of
equipment in the force array. Otherwise logical read and write statements
perform the program functions.

13.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to produce the
total authorized quantity of equipment for each of the 22 artillery vulnerability
categories found in one of the four stylized posture arrays. In accomplishing this
function the utility it, run once for each of the posture arrays using the
RAM/MATRIX file and the appropriate TOTAL/UNIT-XX file. 1he utility will
first multiply the total number uf units in a unit type as specified in the
TOTAL/UNIT-XX file by the number of items of equipment in a particular
vulnerability category as specified in the RAM/MATRIX file. The final step in

this process is to determine the tovnl number of items of equipment in each of the
22 vulnerability categories by surmiming each of the categories across all unit
types. The result will be an array, 22 entries in length, one entry for each
artillery vulnerability category and the total number of items of equipment
authorized for that category 'or a specific posture.

13.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The structure of the utility
Is displayed in FIGURE 111.13.1 The logic flow found in the utility is shown in
FIGURE 111.3.2. The source code for the utility is listed in FIGURE 111. 13.3; Figure
1I1.13.4 is the source code for the alternate version of the program, WIMP/TOTAL-

CATEGORY.

13.1.2.A INPUT DATA AND DATA BASE: There are two input files required to
run this utility. Both files will be cataloged as elements ,inder the general file for
the current study. The first file is the RAM/MATRIX. This file details for each
unit in the study the number of items of equipment that the unit has been
authorized classified in the 22 artillery vulnerability categories. The second file
used as input will be one of the TOTAL/UNIT-XX files. This file will denote the
total number of unit types found in the particular posture array. I
Figure 111.13.5 depicts the record layout for the RAM/MATRIX file and examples
of its data. Figure 111.13.6 depicts the record layout and data examples for the
TOTAL/UNITS-XX file.

13.12.B OUTPUT DATA AND DATA FILES: The TOTAL/CATEGORY-XX file
is the only output file from each run of this utility. As with the TOTAL/UNITS
utility the TOTAL/CATEGORY utility must be run four times; once for each of
the four posture arrays of the study.

The output file will have one record type and be limited to 22 records; one for
each of the 22 artillery vulnerability categories of the study. Each record will
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consist of one seven-digit integer field. This field will contain the total number of
items of equipment found in a specific posture array for a single vulnerability
category. For example in Figure 111.13.7 line 5 indicates that 4,060 items of
equipment are being played In this posture which have been assigned an artillery
vulnerability cu-egory of 3.

These 22 totals in this posture will become the denominators nf the equation
which will be used to determine the WARFRAM lo.s ratet within a posture's
stylized array. The RAM(WARF) simulation runs for -aii, costute wvill provide the
number of equipment items lost by vulnerability category. These, figures will be
used as the numerators in the equation. These loss rates will be ,minually compu-
ted and entered into the element "CONTROL/TEMP' of the current study's gen-
eral file and be used as an input file to a subsequent utility.

Figures 111,13.8 and presents the file layout and data i.,,amples for tk-
WIMP/TOTAL-CAT-XX.

13.1,2,C DATA ELEMENT DICTIONARY:

The following section identifies and defines all variables used in this utility.

NAME DEFINITION

CAT An integer variable which Is established as an array of
22 occurrences; one occurrence for each of the 22
artillery vulnerability categories. In each occurrence
is accumulated the total authorized quantity of equip-
ments in the study which have been assigned this
vulnerability classification.

VULCAT This is an integer variable which is established as a 2
dimensional array within the utility. The first dimen-
sion of the array will vary for each type of equipment
in the study and that was identified in the LINCODE/-
LIST file. The second dimension will identify the
artillery vulnerability category which this type of
equipment has been assigned. Intu the appropriate
category for a particular type of equipment will be
entered the total authorized quantity o! equipment.
These quantities are then multiplied by the total
number of units to determine the total number of
items being played.

TUNITS This is an integer variable which identifies the total
number of units of a specific type being played. Since
this utility is calculating the total number of items in

.each vulnerability category no attention is paid to the
type of unit being processed. This data is supplied by
the TOTAL/UNITS file.

K, KK, L, fJ, Various integer variables used as subscripts by the
KM, LN, LL, NN utility.
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13.2 OPERATING ENVIRONMENT: This program is implemented o0t the
EXECUTIV-E4 operating system.

13.2.1 SUPPORT SOFTWARE t This utility requires the FORTRAN IV compiler
and the UNIVAC 1100 system facilities. Refer to Volume I for the program• runstrearn.

13.2.2 1/0 DEVICES : This utility uses as input, files which reside on disk and
produces as output files which will also reside on disk.

13.3 MAINTENANCE PROCEDURES: There are no special maintenance
proceduresdeveloped i

13.3.1 PROGRAMMING CONVENTIONS t This is a relatively compact utility
written in FORTRAN IV and follows those normally found in FORTRANprogramming.

13.3.2 INTERNAL ERROR ROUTINES: The utility has no explicit error
routines written Into it. As a result only errors detected by the system and the
appropriate error messages will be provided in order to correct problems.

2

L

I-i

291

SA- S



F TOTALICATEGORIES STRUCTURE
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Figure 111. 13. 1
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UNCLASSIFIEDO**FILE NAME:821QT ELEMENT NAME:TOTALICATEGORY**eUNCLASSIfIED

********************.****************e***e******e*****************************4

3:C*****THIS PROURAM IS WRITTEN IN rORIRAN IV.

b:C*****PURPOSE OF PROGRAM:

8:C*****THIS UTILITY PRODUCES THL TOTAL AUTHORIZED QUANTITY OF
9:C*****EQUIPMLNT FOR EACH OF THE 22 ARTILLERY VULNERABILITY CATEGOPIES
IU:C*****FOUND IN A POSIURE'S STYLIZED ARRAY.
ll:C*****THE OUTPUT OF UTILITY "82XQT.TOTALIUNITSI't WHICH PROVIDES ,

I2:C$****THE TOTAL NUMBER OF EACH TYPE OF UNIT IN A STYLIZED ARRAY
l3:C*****IS IULTIPLIED TIMES THE TOTAL QUANTITY Or EQUIPMENT
1NtC*****AUTHORIZLD IN EACH OF THE 22 ARTILLERY VULNERABILITY CATEGORIES

1S:C***S*FOR EACH TYPE OF UNIT FOUND IN THE POSTURE'S STYLIZED ARRAY.
lb:C*****THE OUTPUT OF THIS UTILITY IS a TOTAL QUANTITY OF EQUIPMENT
17:C*****FOUND IN A POSTURE'S SIYLIZED ARRAY FOR EACH OF THE 22
I.8:C*****ARTILLERY VULNERABILITY CATEGORIES.
19%C*****THLSE TOTALS THEN BECOME THE DENOMINATORS IN DETERMINING THE]
20%C*****WARFRAM LOSS RATES FOR rACH OF THE 22 ARTILLERY VULNERABILITY
21tC*****CATEGORIES WITH IN A POSTURE'S STYLIZED ARRAY.
Z2%C•***,lH[ RAKt IARFi SIMULATION RUNS FOR EACH POSTURE WILL PROVIDE
23%C0****TH[ NUMBER OF 17EMS OF ruUIPMENT LOST BY CATEGORY, WHICH WILL
2N:C*****SERVE AS THE NUMERATOR IN COMPUTING THE WARFRAM LOSS RATES IN
25tC*****EACH CATEGORY FOR AN ARRAYED POSTURE. THE 88 WARFRAM LOSS RATES
2b:C*****ARE COMPUTED MANUALLY ANU EDITED MANUALLY INTO THE
27:C*****ELEMtNT "CONTROLdTEMP- OF THE WARF STUDY'S PROGRAM rILE.
28 :C*******************.*********.****.*******..*.*.*..***s*******************
29 :*************************u********************.******s*****e********e****
30:C*****VARIABLE DICTIONARY
31:L*****VARIAALE NAVE DEFINITION
32:C*****VULCAT(IJ) AUTHORIZED TOE EQUIPMENT COMPATABLE
33:C WITH 6ARF STUDY'S LIN CODE LIST
34:C IN EACH VULKEPABLILITY CATEGORY.
35:C
3b:C*****TUNITS TOTAL NUMBER OF UNITS BY TYPE
37:C OF UNIT TOE.

3b:C
39:C*****CAI(l) TO1AL AUTHORIZED TOE EQUIPMENT
eU:C BY VULNERAPILITY CATEGORY FOR
41:C THE ENTIRE ARRAYED POSTURE.

'a3 :*********************************s************e****************

44: INTEGER VULCAT(500,22•sCAT(23)

4b:C*****READlNG IN AUTHORIZED EOUIPMENT BY TYPE UNIT/VULNERADILITY
4.7:C*****CATCGORY.41****:C********************************************s**.,***********

49.*IC 1(K*l

SU: READ17,?UVEI'C=:99)(VULCATIKL3,L=1,221
51:700 FORMA1IEX,221]1
52: CO 10 IC
53 :C***************.**********.********.***********s***.***********

S:C*****READIKG IN TOTAL NUPBER OF UNITS BY TYPE IN THE ARRAY.
55******:C***********.***************.********.*...*..*.*******.*****

56:99 KK=KK*l
S7: RrADE8 Dt1END:97)TUNITS

Figure Il1. 13.3
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UNCLASSIFIEcj***ILr NA1PC:SXQI ELEMNTN NAMC:TOIALICAIEGORY***UNCLASS1FIED

58:bC0 FORMA146X,144)

60:C****OPULYIPLYING TOTAL NUMBLP OF UNITS BY TYPE TIMES
61:C*****AUIHORIZED EQUIPMENT PLR VULNERABILIYY CATEGORY.

63: 00 20 JJ=.?22
6: IF(VULCATEKlt,JJI*CQ*01)GO TO 20

65% VULCATINK,.JJI-:VULCA~tgI.(JJI*7UNITS
66:20 CONTINUr
b7: 6O TO 99

69:C*****IOTALING UP VULNERABILITY CATEGORY FOR ALL UNITS IN
70:C*****IHE ARRAY.

72%98 KM=K-1
73: D0 30 LLZ1,?2
7'e. CO 4e0 LN1,IKM
75: CATILL1:CAT1LL3.VUL.CAIBLNvLL)
7b:&tfn CON71RUE
71:30 CONTIKUC

79:C***S*i*RIIING OUT T01ALS BY VULNEPABILITY CATEGORY FOPl 74E
BO:C****OARRAY *

82:t 00 50 NN=1,22
83: VRI1E49,9croJCATINNI
84:9110 FO9kMA14171
85:50 CONTINUF

88: STopI
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%CLASSIrIrUj*.*FILL NArL:$Z2XCT ELMFmNT NANE:.JTMP/TCTAL-CAT..*UNCLA$SIVIED

S:Cfl::*THIS UTILITY PR0FIPAM IS uRiTiEN IN FORIAPN V.

b!L***4PROGRAMMER PATS. IN1TIALS
7 :C**S***
6:C*****cPT SCOTT E CANTLON QFE8FPI SEC

IZ:CA***sAPURPOSE Or PdtOGRA4:

I1:C*A*s4*CATEGOPY FOR PERSONNEL IS SET T0 ?EPO AND NOT EVFrCTED
I*:Cs**sABY THIS UTTLITY.
!9:C.****THIS UTILITY USES INPUT FROM TWO UTILIIIES 0'h.MPIMATRIX'
?u:Cse's*AND *'WIMPITQTAL-uNITS". THr PUTPUT DATA CREATED BY THIS
8:%Cvss0sUTItLIIv IS tlbEO PY THEUILT "AI7MP/LOSS-RAIES" TO COMPUTE
72:CA*A**THE SltU LOSSES BY ARTILLERY VUL*.ERAdILITY CLTEGOOY TO Q(D
23:C**sosaRTILL[RY FO"k A POSTuRL. THIS UTILITY MUST PE PUN nNCE
"4:C*s***FOFf EACH STyLIZED) POSTUftE ARRAY (IC. ATTACK, DEFEN-SE INTENSE,
Z--:C0****DFLAY AND E.rFENSE LIUNT.

?t :co*t**

Z7:C*s***THIS UTILITY qEPLACES UTILITY 'TOTALJCATEGO,'VY' WHFN THE ~N,-:C*s***WIMP IS jSEP IN0 LACE OF hARF PAM.

!1:C*A***VARIAISLE DICTIONARY
!Z:C***o*A~uRIABLL NAPE[ DEFINITION

lk 7 3:Cws*sss
3I.:C*A*AV*ULCATEI,JJ AuTHCI'70D 13! F..JIPM!NT PLACED V!

Tb:CSS~sTHE al PERSONEL/EQUIP"ENT ARTILLEQY VULNER-
ABILITY CAiruo.ITES F01 EACH TYPE

!h~ssssOF UN IIT.

!VC*s****TINITS TCI&L NL*M~rv OF UINITS BY TYPE OF
'C~tC*A*AITE.

uZ:C****NFERSDUMMY VVIIAPLE L5!D O 10SLT CATUICrY
ONE IPErSONNLLD TO ZL:ZV.

'4:CEA* ***
NL:s'ssLTI; TO~TL AtITNCPIED YOE ECU1OPCNT BY

kb~Co*AAS ARTILLErY VULN4QAq1LITY CATEOCiRY
U7:c*ssss rON ALL BLUE UNITS 1:4 I~t STYLI7E!)

ub~c****POST~J 0 E ARNAY.

c2 INTEGER UCP5O21,AI~~'T

t S:C***o*ARUAOING IN Thl AUTHORIzrD EQUIPMENT oY TY'C UNIT
Sb :C*A***AP;L VULNCRAPLLITY CATE3ORY.

Figure 111. 13.4
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'SLALSIVICOSSCýTLE NA 6 cý c ELEMENT% NAME :.IMP/TOJTAL-CATO*StINCLAbSIFE1E

S9:1D K:K.1
IEADj 7,7,J^r.,!O:99)IVULCAT IftL I,LM .225

'1 7"0 FORMATITE,''14I
6010 10)

fI s********************************

e'5:.C**t***'rAOING IN !jTAL N.UMBER Or UNITS DY TYPE IN THE ARRAY.

L0o9 9  hKKI(41 +
f#9t REACf?,ajo,r,%o:98iTuNiTs

77 :C**e****.*.***..**.jP.***********S*9****S****

b: DO 2ý JJ:197
'%ý: IT(VL'LC&TIKP,JJ).FC.J,)GZ TO 2T'
F..: VULCAT I'n,JJ):vULCATIMK,JJI*TU,-ITS

cz: CO To V,'I

c#L: ***C-ATIL):C&TH ILL'.IVULC T(LNLLI AILTYCAEC

7:CO*s**CITIN ALLUNTS 1Ht THE VAYLUZED IN OSTURE.~ ONE P(A 3PY

P92:98' FKM&T(1I

lrj:C**s**b6rTINCI OUT OIPMET TEOTVALSEI CAOROq ONLEHPLJ CATECO~lRIE

Vlb:C**.***flO THI,(OUGM TWENTY-THREE FuR THE ENIIRL APRtAY.

I CO 5: '%.:1,2,
113: bPITE (",900)LAI(NNI
11150 CONTINUE
112 : STOP

13 : L'.D

Figure 111. 13.4 (Cont)
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ýNL~,rE6&CrwL CF U¶PUT Cr UT!LT ??LTY..N~A!

I :LIS? 2

~:1.24 1

424"a 1
e:L 38 1
42A?&3 1

? L 42 7 4

q :s csa I

12 SC55 1
I :S C56 1

2.E SC36 4
17:S C3 7 5
is :S C38 a

2n :T C11 28

22 :MFIG if

24,:ME2 7 24
2S MT1T S

ZP ML3~ US I

30 :MS 1 2 4
11 NO72 1

:~LIS8 A 1
'it L?207 4

v74 :A H4 7 1
3ý :A P4 7 2
3C :4T4 7 2
77 AO79 1

::ADOa 1
"~:&osi 2
£*s :A w19 US
U3 %291 1
"4- CP" 1 1
141:1.492 6
£44 ICS93 1
'45:L4194I 1
4C :L ISS 5
474:Ld96 1

41? :1,SL U
4s :HSI 3 US
Fs:NS1US U
s'. *MSIS US
S2 :QW33 US
53 C H30 41
!4 :cN59 1
S! :C HEa 1
FE :c 145 1
~7: oil 6 2

Figure I11. 13.5
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UN"L LAS: '.rIsmax A'.PL[r ýc" ?WE OU'TiL? DATA Of UTILITY fta'./'.a'ftuN ,,A-•!rfL

I C ON0 0 0 0 :3 72 r, ?24 n 0 0 0 0 0 121 13 A7 2.4 13 2 r. 0
2 '2.' 0 i a 0 8s 6 201 in E. 0 4110.1 79 1t21 71 121.? ?E 0 is

!: EON3 0 L ?4 '. 2 V 24 D 7 2 0 0 4 20: 9 F ! 73 43 11 7 0 It
4.: NL)' 0 0 0 5 9 C 12 0 2 2 0 0 •0•1' 15 11 !6 9 30 E4 0 r
r: ENOS n 0 a '4 ?10 v 14 0' 5 6 0 t 0 n 150 6 SL SS 72 1 3 a C
r: FIPADI 0 0 t. 35 1. L. 1? 0 2 0 0 0 b1 ?1t IL 1 2% 17 25 1 a c
71 FAD? 0 1S 0 43 3S L 2'. 0 5 0 2 1'. 2 r'. 7' 136t 3Sr 78 11s 3 0 0
816I808 b 0 0 2S 3 t 13 0 1 0 0 0 V 24C 17 ! 23.4 "3 73 2 0 0
9P* A09 0 U. 0 3 6 t 2 5 1 0j 0 15 0 lot 17 22 3% 8 13 0 0 t

to: FI 1 0 0 a c 18 0 5 0 1 0 2 S 2 91 1 19 20 11 c 1 0 D
11 : FA1 0 is G 59 so' C 3? 0 21 1 2 '8 (1 767 82 17U '0 11E lIt 7 a C
12:FA 12 U 1 0 3' 4 r, is 0 1 0 0 0 2 ?34 70 C1 224 S3 t5 1 0 C
17: FA13 0 4 0 4 S 0 3 0 1 0 0 17 0a o. 1' 21 37 8 10 1 r o
Ili FA 1' 0 6 0 7 3 0 '4 0 1 0 0 0 0) S' 11 2E 53 -E 11 1 0 c
153 FA 5 0 0 0 & 23 0 9 1. 16 1 2 12 01 9is I 2D 23 13 7 2 0 C
1E6 FtE, 0 12 r '.2 42 0 P8 0 5 1 2 42 0 ! %% S7 123210 53 6' 1 0 C
17: L? 0 r0 0 27 3 0 16 0 1 0 0 0 a141E 11 41 93 19 21 o 0 0

fI i i lbS 0 '4 0 3 7 0 2 0 1 0 a 11 0 10' 13 22 32 8 12 0 0 0
191F*1 9 IS 0 0 01 6 1 0 6 0 1 1 2 9 0 1?7 7 I. 21 10 7 1 0 C
20: r& 20 0 30 C 76 7'. El '0 0 5s 0 2 0 0 S2 19 32 321 1111 23 1 a t
21:FA21 0 0 0l 2' 11. 0 19 0 1 0 2 0 0 O22 4 10 7S '0. 1% '. a 0
2-: FA22 0 10 0 16 21 0 7 0 19 0 0 0 0 139 5 21 82 25 3 0 0 c
23: HE23 0 13 0 3' 31 0 46 0 5 [0 6 0 2 97. 142 qS5 '52 '3 87 z 0 t
24: ME2'. 0 0 0 1'. 23 (1 19 0 5 0 2 0 2 19. 21 43 7' ?S9 16 3 0 0
2S. MES J0 3 b 3 2 0 5 0 0 0 1 0 0 708 35,3 3 - 12 0 0 C.
2(1: ME26 0 1 0 1 0 0 1 0 0 0 0 0 VI G% 11 30 28 G 2 0 a C
17: PC27 0 ' b 11 2 L 12 0 0 0 1 0 n 1E8 1 137 9! , F C 0 0 C
29. MD 28 0 0 69 35 C S8 0 8 0 0 0 '00 0 5S 80 SO It 4 U 0
'9: PC 79 j 0 U 27 1'. 0 28 0 2 G 0 n 0 15.4 0 22 '1 23 4 1 D C
3V: MD 30 0 0 E 1'. 7 0 10 0 2 0 0 0 0 82 0' 12 13 9 4 1 0 0-
311: MD11 0 0 0 6 21 0 10 0 2 0 a 0 01a 6 0. 16 3. 16 2 S2 0 1
327: M V t) 0 0 '5 2 0 6 0 1 0 0 0 0102 0 1! 22 13 3 U' c c
33: 1423 'I 0 0( 9 S 0 17 0 2 0 a 0 0 19O U 72 2'.1 i4 57 2 0 c
34: 0Of. a a c 840 0 13 0 6 0 0 0 0 261 ' 21 59 5 ? S 4 a c
3!: OR It 0 0 11 '.3 c-26 0 3 0 0 0 0199S12 17 5916c 10 c) 0
3G: CR,36 11 0 0 7 35 0 20 0 13 0 0 21 171 9 47 '44 ?3 3 8 0 C
37: AD37 0 r0 11 23 0 10 0 3 0 0 0 0 129 4 14 38 13 1 7 0 0
3A: AD 31, 0 0 23 17 16 0 a 0 0 v v 111.i 3 12 4' TO 2 11 0
7.9:ISMis9 0 0 c' 9 11 0 122 0 6 0 0 0 0 19 4 12 18 10 4 a 6 c
f'.C CM 40 0 0 0 11 2' U) 13 0 5 0 0 0 0 197 . 23 89 ?8 5 2 2 0
'1: SC'. 0 a 0 a 102 '45 0 59 0 4 0 0 0 0 709 10 63 9S2 189 F98 9 0 c
142: SC42 0 3 0 13 1s c 19 0 1 0 0 0 010' 1 17 109 ?8 3 9 0 c

3*: SCO43 0 0 52 10 0 17 0 1 0 0 0 n 3•' 4 '1 352 0 22' 0 . C
44: SC'.4 0 0 0 '7 5 r., 0 2 0 0 0 0 192 4 11 217 45 132 0 0
45: Se45 C. C 0J .50 12 0 15 0 1 0 0 0 0 1ss 1 15 27'. SO 339 0 0 0
4Fr: AG 46 r0 7 4 0 8 0 2 U 0 0 0 2S9 4 7 17 ?7 2 1 a c

7.7: FC47 0 0 11 2 2 0 3 0 0 0 0 0 0 9' 3 7 13 6 1 0 0 c
4.P: APR.8 0 0 0 30 5 t 27 0 1 0 0 0 0 191 4 29 60Q ?9 1 a 0 0

cq): *R49 0 '4 2 44 37 0 '.7 0 5 5 2 (1 U 6q4 24 4'9 28C 4 V F9 3 0 C
sn" An so 0 0j Q 20 29 0 25 0 5 2 1 0 a V4 3  2 '. 111 i2 16 3 0 c
!1:AR51 0 0 0 5 2 6. 4 0 0 1 0 0 0 129 1 '.V 3S 4 9 v 0 L
52,* R52 0 0 C 1 0 a 0 0 a 0 0 G. 042 ('1( P c : n 0 c
53: AR53 0 4 2 9 2 0 10 0 0 0 1 0 C 107 19 ' 68 '4 2c 0 pI 0
S'*1 CAS 0 0 E. 19 '4 c 1'4 0 1 0 1 r t- 107 , 19 67 ?' 3 2 0 0
65: CA 55 r0 I t '4 46 0 '3 0 & 3 2 2 31019 109 S,40 SOC, 70 183 6 2 c
U: cA5S 0 0 0J 26 2' 019 0 5 0 2 0 3 2nS 39 '7 89 77 23 3 0 0
!7: CA*57 0 0 0l 6 16 U 15 0 1 0 0 2 L1 226 13 101 198 19 '. - 2 7

Figure 111. 13.6
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CHAPTER 14

UTILITY - SEARCH/ENGA"EREP

14.1 DESCRIPTION OF PROCESSING: The program performs multiple

computations on the data based upon combat posture and scenario time periods.
The program makes calls to two subroutines.

14.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to determine the
fraction of time spent by the U.S. Force in each of the four combat postures in
each of the seven time periods of the study. The four combat postures are
Attack. Defend (Defense Intense), Delay and Defense Light (Inactive). The seven
time periods of the study are:

PERIODS

1 2 3 4 5 6 7

DAYS 1-15 16-30 31-60 61-90 91-120 121-150 151-180

In order to determine this fraction of time the utility uses as its only input, the
Engagement Report, which is produced by the Concepts Evaluation Model (CEM)
theater simulator. This file may either be found on magnetic tape or on mass
storage. Depending on the location of the file, a different runstream will be used
to execute the utility.

The output from this utility will be a mass storage file "SCENARIO-XX" which
will be used as input to the following utility "CONTROL/COMPILER".

14.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is displayed in Figure 111.14.1. The flow of logic found in the utility is
pictured in Figure 111.14.2 and Figure.14.2 A. The source code of the utility is
listed in FIGURE 111.14.3; the subroutines source code are contained in the same
program file element as the driver.

14.1.2.A INPUT DATA AND DATA BASE: The SEARCH/ENGAGEREP utility
has one input file, the ENGAGEREP. This file is an output of the Concept
Evaluation Model (CEM) which is a low resoluion theater simulation model. The
ENGAGEREP will contain information on not only U.S. forces, but NATO and
other non-U.S. forces. Therefore, one of the functions of this utility is to screen
out all data which does not pertain to the U.S. forces.

The file is composed of three basic record formats. The first record format
identifies that portion of the total force and the particular day being analyzed.
The second record format details the total time spent by the Blue forces in one of
the 9 combat missions during this specific time period; i.e., 13 days. The third
record type specifies the fraction of time spent by U.S. forces during this time
period in one of the four combat postures; i.e., Attack, Defend (Defense Intense),
Delay or Defense Light (Inactive).
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If the ENGAGEREP file is currently active, it will be found on the public mass
storage device under the current study's program file using the element name
"ENGAGEREP". If the file has been Inactivated, it can be found on magnetic
tape. The proper tape number and location on the tape can be obtained from the
CEM Operator/Analyst.

The record layout is discussed in Volume 1. Because of the voluminous quantity of
the ENGAGEREP sample data, no example is provided here.

14.1.2.B OUTPUT DATA AND DATA FILES: This utility produces one file asoutput called the SCENARIO/XX. The "XX" portion of this name will be changed

to reflect the appropriate CEM run control number as provided by the CEM
Operator/Analyst. The SCENARIO/XX file will be used as one of the five input
files to the CONTROL/COMPILER utility which follows:

The SCENARIO/XX file will contain information which describes the total time
spent by U.S. forces in each of the nine combat missions and the fraction of the
total time spent in each of the four combat postures. This information is provided
for each of the seven time periods in the study. (It should be noted that the
capability does exist to express this information for an additional 3 time periods.)

The SCENARIO/XX file uses 3 record formats to identify and describe each of the
seven basic time periods in the study and the distribution of the total time U.S.
forces spent within each of the various nine combat missions and the fraction of
the total time spent within each of the four combat postures. The file further
summarizes at the end of the file, the fraction of time spent in each of the four
combat postures for ten time periods.

Figure 111.14.4 presents the file layout for the SCENARIO/XX file and examples of
the data in the file.

14.1.2.C DATA ELEMENT DICTIONARY:

The following section identifies and defines all variables used in this utility.

NAME DEFINITION

LINE A real variable established as an drray in the utility.
It is used as a dummy variable into which the first 18
characters from the input record are read and
compared to the Constant Code in order to screen out
non-US data.

CODE A Constant dimensioned at 3 members and assigned
the following:

CODE (1) = "BLUE"
CODE (2) = "PART I"
CODE (3) = "TION I"

ICYCLE An integer variable which identifies the day being
processed.
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ILOOK An integer variable which is assigned the vulue of th,
last day of the current time period being analyzed. It
is used to control various breaks and subsequent dis-
patching within the program.

QREAD This is the name of a subroutine in the program.

BLUEI1 A real variable dimensioned at 9. Each entry in the
array will contain the total time, expressel in hours,
spent by BLUE forces in this 15 day period in each of
the 9 combat situations in which a force can find
itself, It should be noted that these 9 combat classifi-
cations are simply a finer breakout of the 4 combat
postures.

BLUE30 Same as BLUEI1 except they reflect 30 and 90 day
BLUE 90 periods respectively.

TOTAL A variable used to accumulate the total amount oftime spent in all of the 9 combat situations. This

value will be used as the denominator when calculating
fractions of total time spent in various situations.

TEMPI A sin~le dimensioned array of 9 occurrences. This j

array is used to hold the amount of time spent by US
forces in each of the 9 combat situations as they are
read in from the ENGAGEREP file.

TEMP An array of 4 members 'hich is used to hold the
fraction of time spent by US forces in each of the 4
combat postures. This data is read from the
ENGAGEREP file.

ANSWER This is an array of 2 dimensions. The first dimension
will have 10 occurrences; I for each of the maximum
of 10 time periods that can be analyzed in the study.
The second dimension will identify each of the 4
combat postures that the BLUE forces can assume.
Entries in the array will state for each time period the
fraction of time spent by forces in each combat pos-
ture, This fraction will be a derived value based upon
the absolute time spent by forces in each of the 9
combat conditions found in the arrays BLUEIS, BLUE-
30 or BLUE 90 discussed above. These answer values
will be derived following these schemes:

ANSWER(X,ATTACK) = The sum of the time spent in
the first three combat conditions plus 1/2 of the time
spent in the 4th. This summed value is then divided by
TOTAL in order to obtain the fraction of time spent.
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ANSWER(XDEFENSE INTENSE) = The sum of the
time spent in the 5th and 6th combat conditions plus
1/2 of the time spent in the 4th. This summed value is
also divided by TOTAL to derive the fraction of time
spent in the second combat posture.
ANSWER(XDELAY) = The time spent in the 7th
combat condition divided by TOTAL.

ANSWER(X,DEFENSE LIGHT) = The sum of the time
spent in the 8th and 9th combat conditions divided by
TOTAL.

PREV30 A single dimension array with 9 occurrences. Values
for this array are st ir the subroutine LAST30. These

values will be the totdl time spent by BLUE force,
expressed in hours, in each of the 9 combat conditions.

QREAD A subroutine which is used to manage the reading of
the ENGAGEREP file.

LAST30 A subroutine used to store in the array PREV30 the

values of the current TEMPI array. This action is
required because the utility examines discreet periods
of time and the incoming times from the engagerep
file put into TEMPI are accumulated totals. There-
fore, by subtracting the values of the PREV30 from
the new TEMPI the time spent in the specific 30 day
time period can be determined.

J, JK, IJK, Various integer variables used as subscripts in the
JKLM utilities.

14.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-S operating system.

14.2.1 SUPPORT SOFTWARE: This utility is written in FORTRAN IV and as

such requires the FORTRAN IV compiler and the facilities of the UNIVAC 1100
system.

14.2.2 1/0 DEVICES: This utility uses as input a file which may or may not
reside on disk. If the file is active it will reside on disk. If the file is inactive it
will reside on tape. The significance of this situation, beyond the fact that differ-
ing input device will be required, is that different runstreams are used to execute
the program. Thus it is anticipated that users may execute the wrong runstream

and the system will either not be able to find the designated input file or an out
dated input file may be used in the utility and incorrect results may be written to
the output file. The output file will be written on to disk.

14.3 MAINTENANCE PROCEDURES: The program is maintained on the
system by the MPP analyst. There are no special maintenance procedures.
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14.3.1 PROGRAMMING CONVENTIONS: This is one of the few utilities in the
MPP which uses subroutines in an effort to isolate repeated procedures. The
utility has two of these routines One, "QREAD," isolates the majority of the reads
"of the input file **ENGAGEREP. The second routine "LAST30" is used to "age" or
move to temporary holding array values of the current period which will be used in
subsequent calculations.

The utility. is written in FORTRAL- IV and follows FORTRAN programming
j conventions.|A

14.3.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
routines written into this utility. Errors detected during program execution will
be identified and the appropriate system messages will be printed in the PRINT$
file.
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SEARCHI
ENGAGEREP

Figure Ill. 14. 1

308



I

STR 
PROGRAM

, ~STARTr
SEARCH/ENGAGEREP

INITIALIZE
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FOR
j a 1.9
DO

BLUE 15(J)

TEMPI BLUElJ

FALSE 
3

9RU

TRUE

FALSE LO. TRUE

15

CALL FOR
LAST30 J 1,4

DO

ANSWER(2.1) ANWR )J

COMP.VAL1TEPJ

rANSWER(2.2) IALSEJ

COMP.VAL2 
>

FANSWER(2,4
COMP.VAL4 ~ILOOK TU L

MV L
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TOTAL RANSWER(IJK,2)
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CHAPTER 15

"Utility - CEM/DATA

15.1 DESCRIPTION OF PROCESSING: This program performs math
functions on the input data.

15.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to produce the
CEM/DATA file which details, time period by time period, equipment
authorization levels and loss rates for each specific item equipment type within
the four major classifications of combat equipment, i.e., tanks, armored personnel
carriers (APC), helicoptors, and anti-tank/mortar weapons (ATM). This data is, in
turn, used as input to the utility CEM/LOSS.

This utility and the following CEM/LOSS utility, are unique within the Materiel
Postprocessor in that they share and are executed from the same runstream,
entitled CEM/LOSSES, which is cataloged as an element under the program file
CSTART*82XQT. The output file from the CEM/DATA is used immediately as
input to the CEM/LOSSES and is released immediately. Only the output from
CEM/LOSSES is permanently cataloged. Therefore, if processing is interrupted at
any point in the running of this series of utilities, both must be rerun. Refer to
Volume I for the program runstream.

15.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.15.1. The logic flow followed by the utility is
depicted in FIGURE 111.15.2. The source code of the utility is found in FIGURE
111.15.3.

15.1.2.A INPUT DATA AND DATA BASE. There is only one input file for this
utility. It is the CEM/DATA report file which is produced exclusively for the
WARF from the CEM LOG REPORT (LOGREP). The file should be cataloged as
an element under the current study's program file, in this present case
SECRET*82WARF88, using the element name CEM/DATA.

The file details the number of items of equipment authorized and the CEM loss
rates for up to 12 individual models of four major items of combat equipment.
The four major items of combat equipment are tanks, armored personnel carriers
(APC), helicopters and antitank & mortar weapons (ATM). An example of one of
the 12 individual models of one of these major combat items would be the Ml
Model Tank.

Figure 111.15.4 details the file layout for the CEM Data Record fiWe.

15.l.2.B OUTPUT DATA AND DATA FILES: This utility produces one output
file, 83CEMLOSSI. This file details for each of the equipment model types (a
maximum of 12) within the four major Combat equipment categories, (i.e., tanks,
APC's helicopters and ATM's) the average number of items authorized for a
specific time period and the percentage loss rate for that period.
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As can be seen, the utility has taken the input order of battle data and accumulat-
ed into several time periods of the battle. These time periods are further classi-
fied into the Intensive Period and Sustaining Period of the battle. The Intensive
Period is the first 90 days and the sustaining Period is the last 90 days.

The file, pictured in Figure 111.15.5 is highly formatted in order that it can be read
as a report for data verification before it is used as an input file to the following
utility CEM/LOSSES. As a result, the file is self explanatory.

The file is unique in that it is the only file within the system that is not perman-
ently saved; it is read immediately by the following utility CEM/LOSSES. Thus if
processing is interrupted in either of these two utilities both will have to be rerun.

15.*4.2.C DATA ELEMENT DICTIONARY:

The following section identifies and defines all variables used in this utility.

TK A single dimension variable of 12 occurences. Each
occurrence specifies the daily authorized quantity of a
specific model of tank. These values are read from
the CEM LOG REPORT. The unit of measure used is
TANKS.

TKL A single dimension array of 12 occurrences. Each
occurrence will denote the daily 12 hour losses of each
of the 12 models of tanks in the study. These values
are read from the CEM LOG REPORT. The unit of
measure is TANKS.

TTK A single dimension array of 12 occurrences. Each
occurrence specifies the cumulative total of author-
ized tanks for a 30 day period. It equals the summa-
tion of the daily authorizations.

TKCUM A 2 dimension array. The first dimension contains 12
occurrences, 1 occurrence for each model of tank that
can be played. The second dimension identifies each
of the 6 30-day blocks of time that can be played.
Entries in the array accumulate the authorized quant-
ity data for the 12 tank models. This cumulative total
is equal to 1/2 of 60 Division Cycles (TTK). Therefore:

TK CUM(MODEL, 30 DAY BLOCK) = TTK(MODEL)/2.

TTKL A single dimension array of 12 occurrences which is
used to accumulate tank losses by model. Unit of
measure is the TANK.

TKLCUM A 2 dimension array which is used to accumulate loss
data for tanks by model and 30 day block, similar to
TTKCUM discussed above. The cumulative total is
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equal to 1/2 of 60 Division Cycles (TTKL). Thus:

TKLCUM(MODEL, 30 DAY BLOCK) TTKL(MODEL)-
/ 2.

AP A I dimension array of 12 occurrences. Each occur-
rence specifies the daily authorized quantites of up to
12 specific models of Armored Personnel Carriers.
This data is read from the CEM LOG REPORT. Unit
of Measure is APC.

APL A single dimension array of 12 occurrences. Each
occurrence specifies for each of the up to 12 models of
APL losses sustained. This data is read from the CEM
LOG REPORT. Unit of measure is APC.TAPA single
dimension array of 12 occurrences. Each occurrence
denotes the accumulated number of APC for each of
the 12 models over 30 days. This is a derived value
which results from the sum of authorized AP quanti-
ties for specific APC models. Unit of measure is APC.

TAPL A single dimension array of 12 occurrences. Each
occurrence denotes the accumulated losses of specific
models of APC in the study. This is a derived value
resulting from the sum of APL (APC losses) for speci-
fic models. Unit of measure is APC.

APCUM A 2 dimension array. Each entry in the array specifies
the cumulative number of items broken out by APC
model and 30 day block. Entries in the array accumu-
late the authorized quantities of APC by model and 30
day block. The values are derived using a formulat

APCUM(MODEL,30 DAY BLOCK) : TAP (MODEL)/2.

The unit of measure is APC.

APLCOM A 2 dimension array. Each entry in the array speci-
fies, for each APC model type and 30 day block, the
accumulated losses. This value is derived by a simple
assignment of the current TAPL (MODEL) to the
APLCUM (MODEL, 30 DAY BLOCK). The unit of
measure is APC.

HE This is a single dimension array with 5 occurrences.
Entries in the array denote the authorized quantities
for each of 5 Helicopter models in the study. This
data is obtained from the CEM LOG REPORT file.
The unit of measure is HELICOPTERS.

HEL This is a single dimension array with 5 occurrences.
Entries in the array specify losses sustained for each
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of the 5 Helicopter models in the study. This data is
read from the CEM LOG REPORT file. Unit of
measure is HELICOPTERS.

THE This is a single dimension array with 5 occurrences.
each entry in the array denotes the cumulative number
of helicopters by model for 30 days. This is a derived
value resulting from the summation of helicopter
quantity authorization data for the current 30 day
period. The unit of measure is HELICOPTER.

TH-EL This is a single dimension array of 5 occurrences.
Each entry specifies losses for each model of H-elicop-
ter. This data read from the CEM LOSSE~S REPORT
file. Unit of measure is the HELICOPTER.

HECUM This is a 2 dimension array, which specifies for each of
the 5 Helicopter models and 30 Day Block of time the
total quantity authorized. This is a derived value.
Entries in the array are equal to 1/2 of the 60 division
Cycles (THE) using the equation:

HECUM(MODEL,30 DAY BLOCK) =THE (MODEL)/2

The unit of measure is HELICOPTER.
H-ELCUM This is a 2 dimension array which specifies losses for

each Helicopter model and 30 Day Block of time. This
value is assigned by the utility using the current Heli-i
copter model losses, (THEL). The unit of measure is
HELICOPTER.

AT This is a single dimension array of 12 occurrences.
Each entry denotes for each of the 12 possible models
of Anti-tank and Mortar (AT) Weapon System the
authorized quantity. This value wiil be read from the
CEM LOG REPORT input file. The unit of measure is
ATM.

ATL A single dimension array of 12 occurrences. Each
entry in the array indicates the number of losses that
were encountered for each ATM model in the current
30 day period. This value is read from the CEM LOG
REPORT input file. The unit of measure is ATM.

TAT This is a single dimension array of 12 occurrences.
Each occurrence specifies for each ATM model the
total quantity for a 30 day period. The value is
derived from summing the ATM's authorized for the
current 30 day period. The unit of measure is ATM.
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TATL A single dimension array of 12 occurrences. Ea(ch
occurrence indicates for each of the 12 ATM models
the total losses sustained during the current 30 day
period. This is a value derived by summing the indi-
vidual ATL values. The unit of measure is ATM.

ATCUM This is a 2 dimension array which specifies for each
ATM model and 30 Day Block of time .he accumulated
quantity authorized. 'The values are derived by divid-
ing the 60 Division Cycle by 2. Thus:

ATCUM(MODEL,30 DAY BLOCK) TAT (MODEL)/2

FI
Unit of measure is ATM.

ATLCUM This is a 2 dimension array which accumulates for each
ATM model and 30 Day Block of time the loss quanti-
ties. These values are simply assigned the individual
model loss quantities for the current 30 Day Block.
The unit of measure is ATM.

TKAVG These 4 variables are 2 dimension arrays which specify
APAVG for Tanks, APC'S ATM's and Helicopters respectively,
ATAVR for each model type and 30 Day Block, the average
HEAVG daily authorization quantities. The values are derived

by: dividing the cumulative totals (i.e., TKCUM,
APCUM, etc.) by the number of days in the time
period.

PTK These four variables are 2 dimensional arrays which
PAP denote for Tanks, APC's, Helicopters, and ATM's, for
PHE each model of weapon in a 30 Day Nock of time the
PAT daily fractional loss rate. These values are derived by

dividing summation of the current 30 Day Block and all
preceding blocks' cumulative losses (TKLCUM,
APLCUM, etc.) by the average daily authorization
quantities multiplied by the number of the 30 Day
Block of time being analyzed.

AVGTK These four variables are arrays with 2 dimensions.
AVGAP Entries in these arrays specify for each model of each
AVGHE type of equipment for each 30 Day Block of the
AVGAT average daily authorization quantities. These values

are derived by dividing the cumulative authorization
levels (e.g., TKCIJM, APCUM, etc.) by 30.

TKPCT These four variables are arrays with 2 dimensions.
APPCT Entries in t:hese arrays denote for each model of each
HEPCT of the 4 major types of equipment for each 30 Day
ATPCT Block of time the average daily los.. rates. These

values are derived by dividing the c:tirnulative losses
(e.g., TKLCUM, APLCUM, etc) by average daily
authorization levels (e.g., AVGTK, AVGAP, etc.)
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TKI51, These four variables are single dimension arrays. Each
AP 15, array has sufficient occurrences to accommodate the
AT 15, various models of each weapon type; iLe., tank, APC,
HEI 5, H-elicopters, or ATM. Each entry specifies the average

daily authorization quantities for the first 30 days of
the study. This value is derived by accumulating the
authorization quantities for the first 30 days as read
from the CEM LOG REPORT and dividing It by 30.

TKLI5, These four variables are single dimension arrays. Each
APLI 5, has sufficient occurrences to accommodate the various
ATLI 5, models of each weapon type. Entries in these arrays
HELl5, denote f or the f irst 30 days of the study the average

daily loss rates. These values are derived by accumu-H lating losses for each weapon model lor the first 30
days and dividing the result by the average daily

ri authorization quantity.

TK30 These 4 variables are similar in structure and deviation

AT30 authorization quantities and loss rates for the second

ATL30
HEL30

ITC An integer variable which denotes the number of
theater cycles being played. A theater cycle is equal
to 4 days. This value is provided manually by the user
and is read by the utility using logical unit 5.

KDC An integer variable which denotes the number of
Division Cycles. This value is equal to 8 times the
number of theater cycles (ITC).

KCC An integer variable which denotes the number of Corp's
Cycles. This value is equal 4 times the number of
theater cycles (ITC).

K 30 An integer variable which denotes the number of 30
day periods of increments in the study. This value is
equal to KCC/30.

KO An integer variable used as a counter to identify the
particular 30 day Block time period being analyzed.

J, 3) Integer variables used as counters and as subscripts in
various arrays to identify specific weapon models in
the 4 major weapon types.
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1, 13, IKO, II Various integer variables used as subscripts in arrays in
the program.

15.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE4 operating system.

15.2.1 SUPPORT SOFTWARE: This utility is written in and requires the
FORTRAN IV compiler. In addition it also requires the UNIVAC EXEC 8 system
facilities.

15.2.2 1/0 DEVICES: The utility uses as input a file which resides on disk and
produces as output a file which will reside on disk.

15.3 MAINTENANCE PROCEDURES: This program is normally maintained
on the system by the MPP analyst.

15.3.1 PROGRAMMING CONVENTIONS: One unique facet of this utility is
that it and the following routine, CEM/LOSSES are executed from the same
runstream. Secondly, approximately 20% of the code has been added since the
original routine was put into service. These additions are clearly preceeded by the
comment "HANK CHANGES" and terminated by "END HANK CHANGES". The
variable names used in the utility are rather cryptic and heavy reliance on the
variable dictionary is anticipated. The utility is structured into several peneral
sections. There is an initialization section where various arrays are initialized to
zero, the input file is read and selected arrays are filled. The next several
sections calculate data for time periods INTENSE and SUSTAINING periods.
Finally the results are written to the output file.

15.2.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
routines written into this utility. As a result detection of errors will depend upon
the system and the user will be provided with system error messages in order to
identify and solve problems.
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Figure 111. 15.1
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START PROGRAM

kINITIALIZE FOR
IKO-1,

DO

5

READ

ITC FOR05

DOO

KDC

ITC 8
ZERO

RRAYS(1JIKO

KCC

ITC *4

12

TRUE

K310

FKCC/30 FOR
10 -I.Es

DO

FALSE K30 TRUELT ~

WRITE
KO - I FORMAT

900

FALSE

CO STOP DTU

I, KO( FALSE

6

TRIE

OR J 7 .12

DO

ZERO

ARRAY 5(J)

Figure 111. 15.2FAS
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FOR

DO TAPL(J)
l [TAPI 4 APII'S ! a"

ARY.SlJ) TAT(j)

TAT + AT

FALSE j

TRUE TATL : ATL

00 FALSE TRUE
H FO

FOR J a 1. FAS I TU
READ AT

.K1) 7

FOR , 142 6 161
READ /

AP(J) ,.APL(

FOR J1,5
READ

HE(J) ,H5L(

FOR gJ-1.12 163 16
READ

AT(J),ATL()

FOR

DO

TTK(J)

TTK + TK

FLSN E NUFLER
TTKL(J) 12

TTKL + TKL
TRUE

Figure 111. 15.2 (Cont) CG
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FALLE

FOR 0

DO FOR
i 1.12
DO

SUM(J)

172 - 173 D tD

BY 30

L207 - 212

FALSE

TRUE 
Ii

FALSE
60

APIS TRUE AP1

FOR
J1,12
DO T

FDIVIDEjAND SIM¶
182 - 187 K0 TU

LALE3 TRUE AP3
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FOR
j 1.5 AT3O TRUE AT3
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FOR KO -2

DO~
DOKO - 4

KO05 FOR
-

TKAVGJKO)DO

NEAVG(J .KO)

KAVE TRUE PTK(J KO) I4ECUI4/30

TRUE 30(JKO
NNE

O TELCUIITKEAV

KATV TRUE PAT(J,KO) sh0dnt htti lw

TAVOE TRU TRUE.KO are ncessry.
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WI
FOR

STMTS
L376 - 393 KT 1, K30

DO

FOR
1=1, K30 FOR

DO J 1,12
DO

UNRITE

FORMAT DIVIDE

472 - 474

= T RUE.,•UL~ WRITE

FORMAT FALSE

TRUE

IWRITE
• FORMAT FOR

31012 1,5
DO

TRUE -FORMAT AVEHE(JKT)

H HECUM/30

I WRITE
- R FFORMAT

1014 FALSE 3

TRUE

I T oMTFALSE KT

6•o 100/ KK30 i
6 stRUE

i• Fig~ure 111. 15.2 (Cont)

•i 
335

R I..

~~TT I N 'J.. .," :' '= . . . .. • .). ./ '.:,. '.,,



• iw , • s •rr.!.,-,:.• ÷. :•;, ;:: :z _ : ,._• •• • : . ; • • ••- ,% z -j, l V:; r Z.fl- W U-, •-flrr ¶ r •Z S V V Z':••-,-rXV-K • "• • •: :' • - : - I -.•

.'" FORMAT[ i T30
FOR

KK 1 K30 TRUE

TRUEI.•.e [ TKPE

WRITE
.. FORMAT

2004
FOR

1 , JWR12

DORFOR
KT 1. K30

Do

AVT RE TKPCT

WRITE

KT TRUE FORMAT1
00 !

6j

__ EPCT

0 CUM/AVE

V. LRUE HEPCT

00

V TRUIE A T21



UNCLASSIFIED** *FILE NAMEZS2XOT EL FMENT NAME: CEM/DATA.* UNCLASSIFIED

3:C.**...TlIS UTILITY IS DFSIrNE C TO READ THE CEM tDATA REPORT
4:C***aesPREPAREO rXCLUSIVELY FOR WARIF r-C4 THE CEM LOG REPORT
S:C**...tLOGREPl AND PROVIDES THE INPUT NEEDED FOR THE UTILITY
6 :c..** ."8ZXQT. CEM/LOSSES'o
?:C%*...THIS UTILITY AND 082XQT *CEM/LOSSES A-RE EYSCUTED WIT4IN
S:C**...THE SAME RUN STRFAM. OKLY THE OUTPUT FRV4 THE LATTER
9:Coo...UTILITY IS RETAINED.

j2:Co....DIMENSlQN THE VARTABLE11'

14: DIMENSION TKE 12),TKL(12 lAP(12),APL(1Z).NE(5) .HEL(5) .
15: AT(12hPATL(12 )p

17 : *TAT 112) 9TATL( 12) v

is: *TKCUM(12,6),TKLCUM(12,6),APCUM(12,6iAPLCUMt12,R)9
19 ATCUM111Z.S) ATL^.UMtl2o6)tHECUM(9t,6) ,HFLCUM(5*6)9

*t TKAVG(12961 9P TK (12 6) tAP A VS(12 9 6) 9 t'AP (12 6) o
21 HEAVO(r),6hPHE(596),ATAVO(lZG) .PAT(l2.6),

22 : *TKPCT(1?.6) ,APPCT(12,6'I.HEPCTIr,6,,ATPCT(1:?,6).
23 : A AVG TK (12 6) #,AVGAP (12v6),A VCHE (F t6 1,vAVSA T ( 1 ? 6

25:C*'3*.sHANK CHANGES

27* DIMENSION TK15(12)PTK30 (1?lAP15(12),AP3Dl(12),AT15(12h#AT30112),
28: * TKL15(12DTML3D(12)v A'rLl5(12),APL3Q(12),ATLIS(12) ,ATL3OI(12).

29 HElS (5),HE3015),HEL1r)S(t') EL.3U(5)

31:Coo...FND CHANCES .
33: READ (5*10[101 ITO
34: KDC ITC.8
35: KCC 170.4
36: K(30 KCC/30
37: IF(K30.LT.11 CO TO 200

39:Coooe.KDC =NUMBER OF DIVISIGI, CYCLES KCC NUMBER OF CORLS CYCLES
4D:C.. ".1(30= NUM9ER OF 30-DAY INCREMENTS

41Co**K=TANK, AP =ArCt HE =HELO. AT ANTI-TANK & MORTARS.
42:C.....*TKL9 APL9 HEL9 ATL =12-HOUR LOSEEFS OF ITEMS OF FourPMENT.
13:Coo*e*TTX. TAP, THE, TAT =CUP.ULArTVE NUMBER OF ITEMS~ OV!:R 10 DAYS.
44'~:Cs '**TTKL. TTAPL * TTHrL9 TTA TL = UMVLýTVr NUm~f OF ITF-M! LOST CVVP
45:C**e**A 30 OAY PERIOD.

.48 :C.. .*TKCUM. fAPCUMv HECUMt AT CUM =CUMULATIVE NUMIER OF IT7MS RY 30
49:C*.**.DAY BLOCK.

Sl:Ceot..TKLCUMv APLCUMv HFLCUM, ATLCUM =CUMULATIVE LOSS DY .10 DAY
5?:C.***..BLOCK.

55:C.....J OR JJ IS ALWAYS USED AS THE COUJNTER FOR TYrE' OF, wFArON
56:C*.e..IN A MAJOR CATECORY.

Figure Ill. 15.3
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UNCLASS!FIED...F!LE NAME:62X0T ELEMENT NAME:CEMDATA**OUNCLASSrFIED

59:C**.*.KO IS THE COUNTER FOR rACH 30 DAY BLOCK OF DATA.

63: KO =

66:c.C*6*6ZERO THE ARRAYS -

69: 1 00 2 TKO:! 1.*6
70:' DO 3 IJ =1912
71: TKCUM1IJvIKO) =2 Do
72: APCUMIIJvIKO) 0.
73: ATCUHIIJ*IKO) 0.

7: TKLCUM(IJ#IKL)) 0.
75: APLCUM(IJvIKO) 0.
76: ATLCUM(IJ9IKO1 0.
77: TKAVG(IJvTKO) =0.
7s: APAVG 11it TKO) =o.

7: ATAVGhIj.Ixu) =0.o

al: AP(~v1K) =0.
92: PAT11J*TKO) 0.
83: 3 CONTINUE
94: DO 4 iJ = 195

as: HECUMfIJ#IKO) 0.
86 HELCUM(:J@IKUI = 0.

37: HEAVG (IJ9IKO) Do
as: 4 CONTINUE
So:. 2 CONTINUE

93:C.....zERO THE AUTHORIZED AND LOSs nATA EVERY 30-DAY PERIOD.
94:C****.EACH 3U-0AY PERIOn IS EGUIVALENT TO GO DTVIStON CYCLFS.

97: 55 D0 So j = 1112
9: TK(J) = 0.

99: TKL(.J) =0.
!on: AP(J) =0.
101: APL(J) = 0.

202: ATIJ) a .

107: TAP(J) =01.
lar: TATKLJ) =0.

TATLIJ) = 0.

I it: 60 CONTINUE
ill: 00 70 J =1.5
112: HE(J) 0.
113: WEL(JI 0.

11: THEIJI 0.

Figure 111. 15.3 (Cont)
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UNCLASSIFIED**oFILE NAME:82XQT ELEMENT NAME:CEMiDATA..*UNCLASSIFIED

115: THEL(J) = Do
116: 70 C ONTI NUE
117: DO 10 I = 1160

120:Co*e**READ THE AUTHORIZED AND LOSS DATA FOR EACH DIVISION CYCLE.

123: RfAD(7tlO01) (TKIJ), TKL(J)v J:1,12)
124: RFAOI7tlOD ) (APIJIt APL(J), J=1,12)
125: READ(7tlOZ2) (HEtJ)p HEL(J)o J:loS)126: READI471001) (AT(J), ATL(J). J:l.121

129:Co****ACCUMULATE THE AUTHORIZED) AND LOSS DATA FOq THE CURRrNT 30 DAyS.

132: D0 20 J = 1.12
133: TTKIJ) = TTK(J) + TK(J)
134: TTKL(J) = TTKL(J) + TKL(J)
13s, TAPIJ) = TAPIJ) + AP(J)
136: TAPLIJ) = TAPLfJ) + APL(J)
137: TAT(J) = TAT(J) + ATIJ)
138: TATLIJI = TATL(J) + ATLIJ)
1 39:C....e*...** .. ..* .$ .* .*** ** *4 **~*e **e* e gi , e*e*I,** *a* *s * ** *a*.. t,.

141:C$* **$HANK CHANGES

144: IF(KO.CT.1) GO TO 20
145: IF(I.OT.3a) GO TO 18
146: TK1S (J) = TKIS (J I TK IJ)
147: APIS (J) = APIS (J + AP (J)
148: ATiS (J) = AT15 (J I AT (3)
149: TKL15 (J) = TKL1S (J) * TKL(J)
150: APL15 (J) = APLiS (W I APL(J)
151: ATL15 (J) = ATL15 (J I ATL(J)
152: IF (J.GT.5) CC TO 20
153: HE15 (J) = HF15 (I I HE (i)
154: HELLS (J) = HELlS (J) + HELIJ)
155: 00 TO 20
156: 18 TK3O (J) = TK30 (3 J TK (J)
157: AP3O (J) = AP3O (J I AP (J)
15s: AT3O (J) = AT3O (J ) + AT (J)
159: TKLI3f (3) = TKL3• wJ * TKL(J)
•GO: APL30 (J) = APL3fl (J) + 4PL(J)
161: ATL3n (J) z ATL0 (J I + ATL(J)
162: IF.(J.OT.5i X C TO nfl
161: HE3U (J) = Hr3U (JU I HE (J)
164: HEL3O i3) = HEL30 Wa) + HMELJ)

167:C*o***END HANK CHANCES

170: 20 CONTINUE
171: O0 3fl J 1,5

Figure Il. 15. 3 (Cont)
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UNCLASSIFIEDsooFILE NAI4FS2XQT ELfl4ENT NAPC:CCMtD AT A**$UNCLASSIFIED

172: THEW) THEIJ) * NEWJ
1?3: THELI J) IHE LI) 4 HEL U'
17k? 30 CONTINUE
175 10 CONTINUE

k178 :C*00* *ACCUMULATE -AUTHORIZED AND LOSS DATA BY 30 DAY BLOCK tWOo

181: DO .0 J1 = 1912
132: TKCUM(J*KU = TTKIJ)/42. 8(60 DIV CYC)12=CUM FOR 30 DAYS.
183: TKLCUM(tX.O) =TTKLIJ)
194: APCUHIJvKO) = TAPIJI/29
185: APLCUMIJ@XDI TAPL(J)
Iss: ATCUM1J9KO) =TATtJ)/2.
187: ATLCUNIJvKO) =TATL(J)
188: 40 CONTINUE

Iss: D SO J0 j=1,5
190? HECUMIJoKO) THEIJI/2.
191: HELCUMfJ9KO) :THELIJ)

192: 50 CONTINUE

195:C**..**INCREMENT THE 30-DAY PERIOD COUNTER MIK.

Ila: KO =K04+1
199: IF1K~oLEo.K30) 60 TO 55

202:COOOOsHANK CHANCE

20s: DO 57 Jz1,12
206: THIRTY=30.
207: TKIS 4J) = TK15 IJ)/THIRTY
208: APIS 1J) =AP15 (J)/THIRTY
209: ATI5 (J) =ATIS IJ)/THIRTY
21n: TK30 (J) = TK30 tJ)/THIRTY
211: AP30 (J) = AP30 IJIITHIRTY
212: AT30 (J) = AT30 IJ)/THIRITY
213: IFITK15IJ).GT.O.) TKL15 UJ) =TKLIS (J) TKI5 (J)
2191 IF(AP154J).GT.nol. APL15 1J) =APL15 011/ 4FIS (J))
215, IF( AT15(W). GT .13. ATL15 tJ) = ATL15 (J) # ATIS IJI
21C: IF( TKIO4J 1. T.U. I TI4L30 (J) = TKL30 tJ)/ TK 311 4J)
217: IF4 At!D(JIJ.ST.U. IAFL30 1J) = APL3(!IJI/) APTU IJ)

zip: ~ IF( ATID(J ).Gr .U) A TL3O (J) = ATL3U IJ)/ ATIU (J)
2113 IPI J.C-T.!) SO TO 57
220: HEIS (J) = HElS IJ)/TH1RTY
221: HE30 1J) = HE30 IJ)/THIRTY
222: IF4HE15(J).T.O.) HEL15 (J) = HELIS lJI/ HEIS tJ)
122'? 1Ff NC3DIJ).GT.0.) HEL30 U)I HEL30 IU)f HE30 1J)
22~4: S7 CON4TTNUE

ZZ7:Csm*O&END HANK CHANCES
229 C.. .. &CALCULATr -ATA FOR 1ST 30-DAY PrRIOD tKn:1) *TNTENSE POO

Figure 111. 15.3 (Cont)
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UNCLASSIFIED***FILE NANf:82XGT ELEMENT NAM1:CEMDATA...UNCLASS~rIE0

232.? 110 00 111 j 101?
232: TKAVGfJ,2.) = TKCUM(Joll /30&
233: IF(TKAV~lJo1)*NE.0)PTK4J91) = TKLCUM(Jt1I/TKAVG(Joll
2364? IF(TKAVGtJvleF.FG.)PTKfJ.1) =:0
235'. APAVG(Jill - APCUMtU.1)/30.
236?. IF(APAVG(JslI.NE.0)PAPfJvlD = APLCUM(Jtl1)/APAVG(Jt1)
237: IFI AP AVC-4Jol) E.0) PAP( J91 :0
238: ATAVO(Jol) = ATCUMU,12,/30.
239: IF(ATAVGfJvl).NE.U)PATIJtl) = ATLCUM(Jv1)/ATAVG(Jvl)
2140: IF(ATAVf3(Jvl)*EO.0IPAT4Jvl) =:0
2641: 111 CONTINUE
2642: 00 112 J = 195
2143: I4EAVG(Jt1I = I4ECUMI.J913/309
2144: IFlWEAVG(Jvl).NE.0)PHE(JsI) = HELCUM(Jvl)/MEAVG(Joll
2145: IFtHE AVI ( Jo I IEa.0) PHEt Jol) =:0
2466? 112 CONTINUE
2 47? IF (K30.LT.2) GO TO 30U

250?'C..cccCALCULATE DATA FOR 2ND 30ý-DAY PERIOD 1KU=:!) *INTENSE POc

253: 120 DO 121 J =1.12
2564: TKAVGIJ*2) = ITKCUM4JJ.1I + TKCUMIJt2)l/Gn.
255?. IF(TKAVtrtJvZI.NE,0lPTK(Jo2) = ITKLCUM(Joll + TKLCUMIJ9231/
256? sITKAVGfJv21.2.)

257: IF(TKAVlJp2)oEe.D)PTKI Jo~ :0A

258: APAVG(Jv2) = IAPCUMIJ*1) + APCUM(J92fl/60.
259:1 IFlAPAV3(Jv2).NE.O)PAPfJv2) = EAPLCUM(Jtl) + APLCU~tJo2))/

260? *IAPAVGgJ#23.2.)I 261? IF(APAVCIJv2).EQ.0)PAP Jo2l :0
262: IFATAVGIJ*21 = NE.0PA(J91 + IATLCUM(J,1/6 ALC0.,2l
262: I~ATAV0(Jv2?3 E.IATCUMU.1, = CATCU UMJtJ.2TLUM/60.
2614? eIATAVG(J9?)s2.)
265: IF(ATAVr~(Jv2).EG.O)PAT(Jv26 =:0
266: 121 CDNTINUE
267: DO 122 J L 1.5I--268: I4EAVO(J*2) = (HECUM(Jell + MECUM(J*21l/60.
269: IFfHEAV0(Jv21.NE.D)PHE(J.21 = 1HELCUMU,916 + HELCUMtJ921l/
270: *lHEAVOIJv2)*2.)
271:? IF(HEAVfJv2).EQ.0lPHE(Jv2) =:0
272: 122 CONTINUF
2 73: IF (K30.LT.3) GO TO 3n0

2 70! 130 00 131 J --1*12

280: TKAVGEJ,3) = (TKCUM4J.1l + TKCIIM(JZ) + TKCUM(Jv3))/qD.
2al: IFlTKAVG(Jv3).NE.n)PTK4Jv3) = CTKLCUMIJo1)+ TKLCuM(J,21e
282: *TKLrUM(J9311 / lTKAVC4Jv3)s3.)
283: IFlTKWvJ93).EQ.0rPTxl9d.1 :0
284:? APAVG(J.3) = IAPCUM(Jt.1 + APCUM4IJ*21 * AlCUM4(J93)l/q0.

Iq5 F PA IE AP (APLCUM(J.1), A0LCUmlJw!).

F igure 111. 1 5. 3 (Cor't)
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UNCLASSIFIEDO.*OILE NANF8Z&XQT ELEMPENT NAME:CEMIGATAO*OUNCLASSTFIEO

286:. *APLCUNIJ#31l/lAPAV~lJ9!1*391
287: ITIAPAV9IJ#31.!0.oIPAP( 4.3) = 0
28s: ATAVOIJ*21 IATCUMItJo1l 4 ATCuNIJ*21 * ATCUMIJ#311/'90o
2ss: IftATAVOEJ*31.NE.OlPATIJv31 z IATLCUI4IJ9114, ATLCUMIJ*214
290: *ATLCUI4IJo3ll/IATAVOIJ931.3.1
291: IF(ATAVOIJt.).EQ.OIPATlJs3l z 0
292? 131 CONTINUE
2933 00 132 J = t
29"? HEAVG(J*31 = IHECUNIJtll + HCCUMIJ*21 * HECUMW9J3111410o

234;* IFIHCAVGIJ93)*NE.0IPHEIJ93) = IHELCUMIJol14 HrLCUM(J*2)+
296? *HELCUMlJs3)1/tHEAV0(.jt3l*l.)
237? IFlHEAVrl4Jv3l*EQ.0lPHEt 4.31 = 0

2991. IF (K30%LT.14) 00 TO 300

302:Csss**CALCULATE DATA FOR 14TH 3(0-DAY PERIOD (KO=41 OSUSTA14NOtN POO

30S: 1140 DO 1141 J = 1912 S
3061 TKAVGIJ#14) =TKCUNJ.14l/30.
307: IF(TKAVGIJ.14)*NE.CIPTKtJ.14) = TKLCUNIJv4)/TKAVGIJ,141
308? IFITKAVGCJ,141.EQ.OlPTKIJv41 = 0
3091 APAVG(J.'I) = APCUNIJ.1411309
31(1: IF4APAVG3(J.14l.NE.DIPAPIJv414 = APLCUP~tJ,'.1/APAVGIJ,14l

t311: IFIAPAVrllJ,4)E.EOlPAPIJv4' = :0
312? ATAVGIJ,14) = ATCUMIJ.141/30.

31.3: IFtATAVOIJ,141.NE9O1PATtI 4.1 = ATLCU~qIJv.14/ATAVOIJ.14)

3114: IFlATAVGU,141.EO.VIPATfI4,14 =0I

316: DO 1142 J = 195
317: I4EAVG(.J.41 = HECU14IJ*4)/313*
3 31.8 IFIHEAVGIJ*,1*3NE*CIPHE J9414 = HELCUNIJs414/HEAVOIJ,141
31S: IFfHEAV0IJ,14).E2.ftlPWEIJ,14l =0Ii32n: 1142 CONTINUE
321: IF IK3U.LT*51 GO TO 300

3214?C.'...CALCULATE DATA FOR 6TH 30-fl')?Y PERIOD 1(0:5S) *SUSTAIN'rNS POO

327? 150 O 0151 J4 1.12
328: TKAVG (4.5) = ITI(CUM(J9414 + T1(CUMtJt5))/60*

329: ZFtTKAV0IJ*SloNE*0)pTKlJsS51 ITKLCUMIJ#14) + TKLCU'44J*S))/

331: IF(TKcAV(7(J*Sl.EG.DIPTK(J5 do) r
332: APAVSIJ.E) = (APCUMIJ,41 + AF'CUj~(Jo5)/Gfl.
331: IF(APAV!(Jv!l.NS.0lPAP(J.5) z IAPLCUM(4,141 + APLCUM(JSfl/ ~
3314? *IAPAVGfJv5).2.)
335: IF(APAVC(Jv5).EQ.0)PAPIJvS) = 0
336'? ATAVv^ 14.51 (ATCUM(J.14)4 ATCUM(Jt5) 1/60.
337: IF(ATAV()fJ95l*NS.DIPATlJvS) = IAkTLCUM(J*414 ATLCUMI(J951l/

338: .4 ATAVO(J95102.)
339? IFfATAVG(Jv5).EQ.O)PATl4,5l =:0
3140? 151 CONTINUE

341? DO 152 J = 1.5
3142: HEAVC W95) (HECUMI4,14 I I4ECUMIJPS )/;;Do

Figure Ill. 15.3 (Cont)
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UNCLASS!FIttO..*FILE NAMr:4ZXOT ELEMENT NA!*F*CEM/DATA***UNCLAsSTr!E0

343!: IFIHFAVQ(JoS5.NE*0)PHElJvSI = HELCUMIJ9111 * HELCUMIJ,5)'e/
344:? o(HEAVOIJ951.2.1

345'. IFlHCAVl(Jo53.EO.0)PHEIJ*5a =:0
346'. 152 CONTINUEI
3471? IF IK30.LT.61 0O TO 300

350OCoso..CALCULATr DATA FOR 6TH 3&1-DAY PERIOD (KO:6) *SUSTAI4N0N PD.

353: 110 DO 161 J1 = 1.12
35": TKAVGIJof; = (TKCUMIJ9m.I + TKCUMfJvS) * TKCUtifJs6))/90.
355: ZFITKAVC(Jo6).NE%0)PTKIJ9G) = ITKLCUM(J*aI), TKLCUMIJ95).
356: *TKLCU.4lj96))l(TKAVQ(J~sf)*.3.
357: IFITKAVe7(Jv6) *EQG.DPTKC J96 I :0
358: APAVG(JeEl = IAPCU~ta4) + APCUMEJ,5) * APCUtllJv6fl/5O%

359: IFfAPAVGfJv63.NE.0)PAP(JvG) = CAPLCUM(J9m.1. APLCUMIJ,534

361: IF(APAVC-fJvG).EQ.03PAPI J,6i:0
362: ATAVOIJ961 = (ATCUH4(J*m. + ATCUMIJ,51 * ATCUMIJ,61)190.j
363: IFlATAVGlJ96).NE.O3PAT(Jv6j = AYLCUMIJ@m.I+ ATLCUM(JtS)+
364.: *ATLCUMIJt6l/(ATAVO(J*EI*3.1
365: IFlATAV~lJ*6).EG.0)PAT4JvGSI :0
366: 161 CONTINUE
367: DO 162 j = 195
368: HEAVG(Jvf61 = (HECUM(J94) + HECUMIJ95) *HECUM(JoS11I/90.
36S: IFIHEAVGIJvG).NE.0)PHPIJ,93) INELCUM(J.'s). HELCUM(Jo5),

370: *HtLCUMI-e,6).?/IHEAVGtJ.6l.*3.)
371: IF(HF4VG(JvG) EG.D)PHEI J,6 1 0

373: IF 1K30*GE.13 GO TO 300
374:z 200 WRITE169900)
375: STOP
316: 300 WRITE 16*10n4) K30

379:C.....HANK CHANCES

3a2: WRITEIE,30101
3 83? WRITE(EtlOU3) (11911=1,121
384: W RI TE(6*IUG 05) TKM15.TKLIS
3 83 WRITTr (691006) APIS. AFL15

386: WRITE (C-10071 HE1SvHFL15
33.7: W:T!(~vl1U8?3 ATIS5.ATLIS

3d6: WRITEU693011)

*33n: WRITrtE*1 U05) TK30o TKL30
391: WRI~rrE@1006) AP3O.APL3O
332: WRITF(Solt0071 HE30*HEL30

393: WRITrE9E10031 AT30UATL30

396:Ceso..END HANK CHANCES

311t hO C'0 41i1 7=loK3U

Figure 111. 1 5.3 (Cont)
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UNCLASSIFIEDO."FILC NAME:OIZXQT ELEMENT NAM: CEMfDAT As soUNCL ASS !VIE0

!FII.EQ*21) RT(.0

40: IVtI.FQ*31 WRITE(EP10121
403: IFtI.oEQ.4 WRITE16*1013 I
It04: II.Q5 WRTTE1691034 I

IFlI*EQe6l WRITE1691015)

407: WRITE 16 91005 1 IITKAVDIJ ,IJ=1.12,*PTKtJj,I),lJJ:1912?
"408: WRITrIC.10061 IIAPAVE(JZIIJ=1,12),IPAF(JJi),JJ=1,121)
4139: WRITC16900U71 ttMEAVCqJZ).J:1,5IIPHEfjJllJJ~1,5~ I
,an: WRITE(StlODa) (IATAVDI(JIIJ:1,12),IPATIJJI),JJ=1,12)I

4.11. 401 CONTINUEI412: 900 FORMAT (IN ITI4TR CYCLES LESS THAN I. 30-DAY PERIOD$)
413: 1000 F ORMA TfI3EE,14 1
414: 1001 FORMATq3FIO.4,/.8F1O,,4,~971O.G4I
41El: 1002 FORMATISFifl.49/92F10.'e
416i: 1003 FORMATIIH *EQUIP TYPE `912t3X9I2s3Xll
417: 1004 FORMAT1114 'NUMBER OF 30-DAY 13LOCKS OF DATA 999//
J118: IOlU$ FORMATIIH *AVG TM AUTH'. 12FS92,/91H 'PCT TM LOSSO*12F8.2,//)
419: 1005 FORMAT(IH *AVG APO AUTH't 12F5.29191H 'PCT APO LOSS',12FB*29//I
4zn: 1007 FORMATEIN 'AVG MEL AUTN't 5FR.29/91H OFCT HEL LCSS',EF8*2v//I
421: 1008 FORMATI.H *AVG ATM AUTH0.12FB.29/91H 'PCT ATM LCSS',1278*29////)
422: 1009 FORMAT(N. '30,-DAY PERIOC NUMBER '.IZ.//)

4Z1:C"".*HANK CHANGES

4298 1010 FORMAT(IM 27X9'AVrRAGF Sr-DAY LOSS RATES %"0-1 TO D-30*0
1429: 0 INTENSE PERIOD's///)
4130: 3010 FORMATOIN 27XtIAV!ýRAGE 15-DAY LOSS RATES vs0-1 TO 0-15'0
431: 0 INTENSE PERIOD's///)
432: 3011 FORMAT1IN ?7X*'AVERAGE 15-DAY LOSS RATES o.0-16 TO 0-30''
1433 * INTENSE PERlOD'.///l

43E.:C*.'".ENn HANK CHANGFS

439: 1011 FORMAT11M 2?X9`AVfRACE 30-DAY LOSS RATES *.0-1 TO O-fOso
440: * INTENSE PFRICO'.///l
441: 1012 FORMAT(1H 27Xw'AVERACE 30-DAY LOSS RATES %*0-1 TO D-SO0"
442? INTENSE PERIOD',v///l
443: 1013 FORMAT(IM 2TX9'AVC 30-fPAY LOSS RATES -0-41 TO 0-120''

4 44: SUPSTtNIINt PERI,^Ctt///b
445: 1.14 FORPIAT(II 27X9'AVC 30-PAY LOSS RATES %*U-71 To n1-l!O**

4 4G: S USTAINING PER-O0 './//)
44*7 1015 FORMAT11H 27X*'AVC 30-rlAy LOSS: PATES *'O-l31 TO 0-130"e

4 49: * SUSTAININr PERIOC'.I//Il
449:2000 FORMAT(' AVG TANK AUTH' ,1ZFS.2/o1H 'TOT TANK LOSS4,12F8.Z/9
450: *'PCT TANK LOSS'.1?FS.2//)
451:2001 FORMATI'l AVG APC AUTH09IZF11.Z/9 TOT APC LOSS1912F11.2/9
452: *0 PCT APC LOSS',12FS.2//1
4S3:2002 FORMAT(* AVG HELD AUTH4',5FS.Z/' TOT HELD L.OSS'.SP9.2/,
454: *0 PCT HSLO LOSSI*!FB.2//)
45S:2003 FORMATI' AVG ATM AUTH6*12FU.2'* TOT ATM LCSS'.l2r9.2#*
45F: .'PCT ATM LOSr~l',1'%8.2/,

Figure 111. 15.3 (Cont)
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" UNILASSIFIEDessFZLE NANE:32XQT ELFMCNT NAMr;CCNOATAs **UNCLASSIFIED

1158:.62010FsRcT(IO 170 AN0DA 16 CALCULATE AN 1 PITO TDE3060191/DAT

1160:201 .. OR EACH1 SEPRA 30-DAY LPS AERIOD1.T

461*211FOMA H ?X93.s. CS AT.a 0-91......* T..*.*e...s*O SS20****9 es*..

im:~ 170 00 171 XT MltK30
471: 0C) 172 ,J =1912
14720. AVGTKIt.K*T) =TKCUM(J*K 7)/3D.
147J: AVGAPIJtKT) = APCUMIJOKT)130*

474*- AVGAT(JvKT) =ATCUMIJ*KTI/30.
475: 172 CONTINUE

47E: DO 173 J = 195
t 4177 AVGNEIJoKTI = ECUMIJ9KT)/3D.

4178 173 CONTINUE
479* 171 CONTINUE
480: 180 0O 131 KT = 1OK30
481: DO 182 J = 1912
432: IF1AVeTX(J9KTI.NrOITKPC1UJvKT1 TKLCUMtJoKT)/AVGTK(J*KTI

4 93: IF IAV GTK (J9XT).EODI TKP CT ( *K T) =:0
11541 IFIAVGAPEJ.N(T ).N~e.)APF CTIJ.KT) =APLCtPIgJ*XTI/AVGAPtJoKT)
435: IF IAV QA P (J KT.E2.0 IA PP CT(J 9K T 1 0
480 rFIAVOAT(JvKT).NFD)ATPCTIJ9KT) :ATLCUM(JtKT)/AVGAT(JiKT)
4197 : IF (AV CA T(JoKT I.EGoD I)ATP CTIJ 9KT) :01
4as : 182 CONTINUE

4 14: DO 183 1 = 1*5 I

Aso: IF1i VOWEIJ.KT)oNE.0)HEPCT(JKTI HELCUMfJsKT)/AVGHECJvKT1
to 9: IFEAVGHE(JvKT).E3.GIHEPCT(J9KT) :0
192: 183 CONTINUE
4193: 181 CONTINUE

4194: WRITE (6*20U41
ASS95: DO 191 KT:1.K30

4 IS : IFIKT.EQ.1) WRITEt692010)
As?7: ZIFKToEq.2) WRIT116*2011I
149s: IFIKT6EO.31 WRITE1692012)
4199: IFIKT.E3.41 WRITE s ini ~3)
Soo: IFIKT.Efi*S) WRITEt692UI1'
Sol: IF4KT.E'Q.S) WRZATr(Gt2O1.1
502: IuRITE(EesC,0O)(AVCTKfJKT),J=Ilp'),(TX(LC9JmtIjKTI.Jl1-,12.)o
503.1 *I T1PCT(JJ.v(T),JJ=1,l12)

SOE: WRITE IE,2002H((AVCHE(J, KTI.,J=1,5)IHgELCUM(JlKTNJ1:1,sl.
507? *IHEPCT(JJ*KT)*JJ:1.5)1
sag: WR:TE (E,210031fAVaAT(JtKxu.J:1,12) ATLCUMIJlKT .Jl:1.12~,
sog: .* ATPrT( JJtKT) .JJ=x1*^)
S1D: 191 CONTINUE
511: END

Figure 111. 15.3 (Cont)
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CHAPTLR 16

Utility - CEM/LOSSES

16.1 DESCRIPTION OF PROCESSING: In addition to logical tested read and
write statements, the program performs computations on the data to produce the
rates. The program has calls to one subroutine.

16.1.1 PURPOSE/FUNCTIONS: The purpose of this module is to produce the
CEM/LOSSES file which will be used later as input to the CONTROL/COMPILER
utility. This utility will use as its primary input the S2CEMLOSSI file which was
produced by the preceding utility, CEM/DATA. Further, it also requires the user
to provide a list of specific CEM weapon control numbers identifying equipment
models for which CEM loss rates are needed. Using this information the utility
will read the 82CEMLOSSI file and screen out unneeded data such as the
authorization levels, and produce a summary of the CEM/LOSS rates for all

models of equipment in the study, further it will .select the loss rates for those
models identified by the user in the runstream and write a summary line of these
loss rates and express them as percentages.

16.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.16.1. The logic flow followed by the utility is
pictured in FIGURE 111.16.2. The source code of the utility is listed in Figure
111.16.4.

16.1.2.A INPUT DATA AND DATA BASE: The major input to this utility is the
82CEMLOSSI file which was produced by the previous utility CEM/DATA. This
file summarized information received from the CEM LOG report as to the
authorized number and loss rates for up to 12 individual models of four major
types of combat equipment, i.e., tanks, APC's, helicopters and ATM's. It
accumulates this information by the various time periods of the study.

Figure 111.6.5 presents an example of the data found in thae file, since the file is
produced in a report-like format which is self-explanatory.

Also used as input to this utility is a list of two character CEM Weapon Numbers
which controls the output of loss rates which is produced. This list is entered into
the runstream of the utility. Table 111.16.15 lists examples of these numbers and
provides an explanation. These numbers change from study to study and current
list must be coordinated with CEM Analyst. Refer to Volume I for the program
runstream.

16.1.2.B OUTPUT DATA AND DATA FILES: The CEM/LOSSES utility produces
the CEM/LOSSES file as its single output. This file will be used as one of the
input files to a subsequent utility, CONTROL/COMPILER. The file itself is quite
similar in appearance to the 82CEMLOSSI file in that it summarizes over a
number of time periods information concerning loss rate up to 12 models of four
major types of combat equipment, i.e., tanks, APC's, helicopters and ATM's.
Further it is formatted in such a manner that it is quite readable by itself. But
the file is unique in that it does not contain any authorization levels for the
equipment, only loss rates. Further the last line or record of each time period is
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entitled "RO9CEM" or "RIOCEM" denotes the loss rates for those Weapon Systems
explicitly entered by the user in the runstream. Figure 111.16.6 presents an
example of this output file.

16.1.2.C DATA ELEMENT DICTIONARY:

The following section identifies and defines all variables used in this utility.

NAME DEFINITION

IPOSIT A single dimension integer variable with 22 occur-
rences, Each occurrence holds the 2 character
identification number of the up to 22 major items of
equipment that are being analyzed. If more than 22
items are being analyzed the sized of this dimension
must be increased and the utility recompiled. This
data is read from the job stream using logical unit 5.

TEMP This is a single dimension variable which has 12
occurrences. The array is used as a dummy to read
past data in the *,CEMLOSSESI input file which is not
needed by the utility.

IPERID This is a 2 character integer variable which will

contain the number of days used as the basis forI calculating the loss rates. For example if IPERID=30,
this indicates that the following loss data will reflect
average 30 day loss rates, regardless of the number of
days in the particular period. This data is read from
the **CEMLOSSESI input file.

IDAY I This ik a 2 character integer variable which indicates
the start day nf the particular time period. This data
is read from the **CEMLOSSESI input file.

IDAY2 This is a 2 character integer variable which indicates
the ending day of a particular time period. This data
is read from the IICEMLOSSESI input file.

PNUM A single dimension array of 41 occurrences. Entries in
this array will specify percentage loss rates experi-
enced by each model of major equipment type being
played. The 41 occurrences are allocated to the 4
major equipment types using the following scheme:

PNUM 1-12 Tanks
PNUM 13-24 APC's
PNUM 25-29 Helicopters
PNUM 30-41 ATM's

This data will be read from the input file -*CEM-.
LOSSESI. In order to express the input data as
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percentages, they are multiplied by 100. Further, if
the loss data are for periods w' ere rates are not based
upon 15 days (i.e., IPERID.NE.15), then the PNUM
values are doubled.

ISTART An integer variable calculated in the utility which
indicates tCe starting point within the PNUM array
where loss data being read in should start.

ISTOP An integer variable calculated in the utility which
indicates the ending point within the PNUM array
where loss data being read in should stop.

OUTPNT A single dimension array of 22 occurrences. The
entries in this array will be loss percentage rate values
found in the PNUM array, which loss percentage rates
from PNUM are to be assigned to this array is
controlled by the entries in the IPOSIT array. These
entries in the IPOSIT array denote the occurrence in
the PNUM array (i.e., the CEM weapon control
numbers which are being played in this study). That is
to be assigned to the particular occurrence of
OUTPNT. For example if IPOSIT=25 it would indicate
that the loss percentage rate from the first helicopter
model is being assigned to the current occurrence of
OUTPNT. The values of OUTPNT are also the ones
printed OUI in the CEM/LOSSES output file.

ITEMP A temporary integer variable which is used to hold the
value of the current occurrence of the IPOSIT array.
This variable is subsequently used as a subscript in the
PNUM array to identify the proper occurrence of
PNUM to be assigned to OUTPNT.
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CEM Weapon Numbers List (Example)

Number Example

01 MI TANK

02 M60AI TANK

03 M551 Assault vehicle

04 M48A7 TANK

S13 IFV

15 MII13AI APC

25 AAH

29 AH-15

32 DRAGON

Table 111. 16.1I
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16.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-8• operating system.

16.2.1 SUPPORT SOFTWARE: This utility requires the FORTRAN V compiler
and the UNIVAC 1100/02 system facilities.

16.2.2 1/0 DEVICES: The utility uses input files which reside on disk. It
produces an output file which will also reside on disk.

16.3 MAINTENANCE PROCEDURES: This program is maintained by the MPPanayt

16.3.1 PROGRAMMING CONVENTIONS: The utility uses one sub~routine in its

structure. Standard FORTRAN conventions are followed. The subroutine is
maintained as source code in the same element as the driving program.

16.3.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
written into the utility. As a result the only error detection facilities will be
provided by the system.
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I ~CEIMIOSU STRUCTURtE

CEMILOSSES.I FCEM WEIAPO0N

CEMILOSSES.Xd

CEIOSSES.XX I:

Figure 111. 16.1

360



START PROGRAM

CEN/LOSSES

JK I IIILZ

FALSE DATA TRUE
END

READA
IPOSIT(JK) JK *JK I

1 2

JK~JK41DATA

TRE TM( LEEt4P(6) TRUE IEID
NE

A IDAYI

ENO TSOPEMP( TRUE READ

*1AY CAL EAY1.
NENT RA~S IDAY2,

READ EA
AL DRAS 

IDAY 
2TEWRITE

IDAY' 1PRA361E IDAY2

EM.



CL

IPERIOD TRUE

FALSE

II
IDAY1 IDAY2
EQ AND EQ
1 90

FALSE

IDAY IDAY2 TRUE WR(TE
EQ AND EQ TEMP

FALSE

CALL

PRINTX

2

Figure 111. 16.2 (Cont)
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SRNTX • SUBROUTINE

IQ O 1,4
DO

DAA TRUE
END -~PX

II

FALSE

FAFOR

FOR J-1,12FO
READ IQ 1,aI

TEMP(J) D

TEMP TEMP(l) TEMP(l) TEMP(I) PNUM(IQ)TRUE N NE AND NE AND NE
PCT PCTA PCT H CT TA PNUM * 100

FALSE

ISTART
SFALSE I

41

TRUE

ISTOP

IQ *12

FDIR TISTOPT=GE 29IQ - 3) *12

B0

FRJITEMP FIS ORP =ITRS

FL RSEEAD

•--"•'MFOR J=ISTA rISTOP

EM(TRUERA

,EO PMIUM(J

J=IST
WRITEPNUJM(J) Figure 111. 16.2 (Cont)

SFALSE I
S~363
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py

PARPERI TLRUE

151

FOR IQ 1.41
DO

PNUM(IQ)

PNU14-2

LFALSE - TU

41 D

OUTPNT( IQ)

12 Z

0SIT
WRITEP

RETURN~I Figure 1.62(ot
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LV.rLaSS,'FIEL**oFILC NA"LZL3'XQT ELFMFNT ý,A';:~M/LIS~SL*..UsrLA~ssrIrE

lO:C*****THIS PPOGFAI" UIS ASITE IK FPUNIV

L1:Co***Pu* A. OFI OUPUT 07 6Zt.CWrAA(AAVL ~ELes

6.:C#*****THERE UILIT A kAT CEMMu or S PAZ FORro EAC OT FO THI SEN
14:Co****TILITY PERIOD ON'ONLY THCS UMOEr OF INT~ES ON SYTHLWA TUY
10:C*****UPON PRNICI4 USES QASE CANPUT: PTE O7. ~ QPL A

l?:Ce*****~ EA. ILY OUTPUTOF 6Y CHAICG1/ATu (D'~PATAFLF DIMEmIOS, 0EA
J7:C**o**P. FNO TFL RUN STT"4'TsE.Y HC"WAOCOiRLNME

14:C*****UTIELOSS H~ R~LS COPAPU TH NUMBER OF, vLH IAPON uSICPLAEk

I$;C***4*CFM WILL BE jSL AS INPUT PY 11*. UTILITY "2XCQT.CUNTrtOL/
%U :C*P***CPMPI LER".

73: LIMLNSION Ir.A1IT(??).TL~'P(17I ,HNJMEI4lpOUTPN1(2Z)

27 JK~jx

7: GO 10 1

Y2:2 R.EAGI 7 v ,Elj99) ITEVP li Jm1,12)
33:125 FORMAT112A61

34* IrtTE?'F(4).rw..'tL*)WIN' ) CC TO .3

3b: 1F(TE'4Plo) .E..'E9ZAGE '117EAL,(O,ý61PFR1UtIDAY1

37:26 FOFMAT I3kXv!.%,21wI1)
38 : IFllTE-vP(f6)oLQ.l'EAtL ').AN7.'. 1AYI.dE.ý) IdFAD(CIS)IDnAY. ,IDAY2

yv:1? FOPMAT(5$iX,:,X~z

61:19 FCRMAT45*X,II~,bX,I72

"4.1:27 FCQ,4ATl I 3.X,T4121x .11)

964 : IFh111TEMPU,). E -4'FpAC,E I . frO.lIIAY I.E .D) )READ I r, 7I t, A YA I DAYZ

4I7:17 FOPPmtT *'4X,1j,bX,TZ)

4 ,8 88 FORm'AT1314~)
lrgIPEIU.[Lr.I5)r0 70 2ý

I F I IIDAY 1..9 1)AN . 11DCA ~VEQ. lo )GO TO ?b
r3 GO TC

S11:29 FCVkMt.ITI lA()
5b: CALL PlINTX
c.7 re' in

4ý6 1 PER 103Z)
0ý:4 RFALE7,25,E'~,:9P) ITLMP(J),J1.1l2)

64 CALL PtkIlTX
Go To 3

fit,:999 STOP Figure I11. 16.3
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6%0: SUPROUTINE PWINTE
74 o 3s IQ:1,4

? I r krADo7,32,cA'J:'99hh4MP.J;,J:1, 1f)

:1 72:3? FflIUATI1ZA6I

75: Ir(ITCMPt1)...E.' PCT T'l.AP.I*TCMP(I).NC.' PCT AllS
Tb: 2.ANO.ITEM4Pf1).NE.' PCT N',.ANDh(TrMPILI.N!.' CT TA1))

79:-epb FOHMATf(:1X,'MtACHCO LINC 73')
Ft..: ISTART:I~t * 12 - 11
F'k: IrIIC.6cp.3IISTART: 2b * 41-3*
P2: ISTC0b:IO*12
PS: ]IFIQ.GE.JIISTOP: 29 * (10-?1*12

F-- IF(TEMP(1)*i.P.' CT TA')OC*O(C,3!2)(PNUMIJ),j:-ISTAQTTSTOPI
P i *3fl rOHMAT4I iY, 2Fb.2)

Fb: irITEMP'.PX .r,.' CT TA')PEAD(O.,31)IPNUM(JbJ:ISTARTTSTDPI
P7:31 FOGiMATt13X,12ra.z)
p a wPITE (bie5SI(PNUMIJ) ,J:ISTART ,iSTOPI

1FIIPE'ýI,'.Nr.15)Gn TO '4"

1fl2:PU'(c):N'10*
1r3:3A CONTINUE

arT.I7(IPOSITtIIUEC.O) CUTPNT(1O):J
7045

its: ITEMP:IPUsiTt111j
110 RO UTP'4T (La Izr.,UMIITEUP)
111t'4cý COniTINUE
112: ISTOP:13
11.3 IFIJK.LT.I11)&STfOP:JK

11: IT' 19S).5 ,TOP,(IOUTP:4T 4J),*J:1 ISTOP I
I RL50 CRlIAT ('~CM C1-',T2,i1r7.fl

11b? IftJK.LT.12)uO TOs I5
6iQ17E (F ,*SI) I STOPI(OU TPN T IJ),qJ - 2,I 1STOP)i

1t2:51 ORMAT WRICCCM iz-6,iz ,1377.11
12 3:55 6rjirg(ý,S6

124:56 POAMATCIE/////l

I1?b 996 STOP

Figure M1. 16.4
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CHAPTER 17

Utility - COUNT/DIVISIONS

17.1 DESCRIPTION OF PROCESSING: This program performs computations on
the input data in addition to logic tested read and write statements.

17.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to produce the
COUNT/DI VISIONS file. The COUNT/DIVISIONS file summarizes:

o The number of divisions arriving in the theater period by period for the
seven time periods of the analysis.

o The average number of divisions arriving period by period.

o The total number of U.S. divisions in theater on D-Day.

o The average number of divisions in theater period by period.

The utility uses as its source of information the 73CEM5.BLUE/P88-XX file which
is produced by CEM. This file provides information on each division participating
in the theater conflict, such as its status and arrival date in theater.

In that the force structures, status and arrivals of divisions in the theater are
relatively constant from each run of the CEM. This utility need only be run once
during a study. The COUNT/DIVISIONS file will be used as one of the four input
files into the following utility, CONTROL/COMPILER.

17.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.17.1. The logic flow of the utility is depicted in
FIGURE 111.17.2. The source code of the utility is listed in FiGURE III. 17.3.

17.1.2.A INPUT DATA AND DATA BASE: There is one input file to this
utility. The file is a product of the CEM model and describes the reiative sizes
and arrivals of specific divisions in the theater. In the current example the file is
cataloged as an element under the CEM program file 73CEM5 using the element
name BLUE/P88-XX. The proper program file and element names can be obtained
from the CEM Operator/Analyst. Volume I of this documentation details a record
layout for the file.

17.1.2.B OUTPUT DATA AND DATA FILES: This utility produces one output
file referred to as COUNT/DIVISIONS-XX. The file will be cataloged as an
element under the current study's program file (e.g., SECRET*82WARFP88). The
file will contain a summary of:

o The total number of divisions arriving in the theater time period by
time period.

o The average number of divisions arriving in the theater by period.

375

'.



o The total number of divisions in the theater on D-Day.

o The average number of divisions in the theater by period.

Figure 111. 17.4 presents an example of the data contained in the output file.

17.1.2.C DATA VARIABLE DICTIONARY: The following section identifies and
defines all variables used in this utility.

NAME DEFINITION

TITLE An alphanumeric variable used to identify the type
unit record that has been read from the
73CEM5.BLUE/P88-XX input file.

DIVI, DIV2 These two alphanumeric variables are single dimension
arrays. DIVI will contain the first 6 characters and
DIV2 the last 3 characters of the Division name.
These values will be read from the input file.

CODE 1 An alphanumeric variable which indicates whether the
Brigade is active or a ghost.

A = Active
Not-A = Ghost (Reserve)

SEC I This integer variable is a single dimension array in the

utility. It denotes the first i.e., X) coordinate of the
FEBA sector. Valid entries are 000-999.

SEC2 This array denotes the second (i.e., Y) coordinate of 3
the FEBA sector. Valid entries are 00Q-999. This
value is read from the input file.

CODE This is a single dimension array which indicates
whether or not the unit is active or reserve. An A
Active, Not A = Inactive.

TYPE One character integer variable used as a single dimen-
sion array. This variable is used to indicate whether
the Blue unit is a U.S. unit or an allied unit.

If TYPE = 1, the unit is U.S.
If TYPE NOT = 1, the unit is an allied unit.

This data is read from the input file.

NUM A 3 character alphanumeric variable. This variable is
used by the utility to identify and screen units that
will not be counted. If the unit's number is equal to
"100" the unit wili continue to be analyzed. If it is not
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equal to "100" it is eliminated.

BDES An integer variable used as a single dimension array in
the utility. This variable is used to indicate the
number of Brigades in a specific Division. The subs-
cript for BDES must be consistent with the current
Division. This value is calculated in the utility.

CYCLE A 2 character integer value which is used by the utility
and the CEM as a unit of measure for time. A CYCLE

4= days. It is read in from the input file. It is used to
identify day and time period specific divisions arrive in
the heater. As is currently structured, valid entries
for CYCLE are from I to 45.

ARRI, ARR2 These two, 2 character integer variables identify the
first (ARRI) and second (ARR2) days of the CYCLE of
the arriving units. These variables are read from the
input file. These values will be assigned to positions in
the 2 dimensional matrix ARRIVE discussed below.

ARRIVE This is a 2 dimensional matrix populated by 2 charac-
ter integer values. There will be 7 occurrences of the
"X" axis of the matrix (1 occurrence for each of the 7
time periods) and 30 occurrences of the"Y" axis of the
matrix (1 occurrence for each of the maximum 30 days
in a period.) It should be noted that in the first 2
periods of the study will have only 15 days. Entries in
this matrix will be assigned the values found in the
ARRI and ARR2 variables from the current input
record. The assignment of the values to the proper
entry in the matrix will be determined by the utility
and depend upon the value of the variable CYCLE of
the arriving Division.

IP, IPP Integer variables used by the utility to identify I of
the 7 time periods in the ARRIVE matrix.

CHECK This is an integer variable used in the utility as a
single dimension array with 7 occurrences. Each entry
in the array is calculated by the utility and reflects
the total number of divisions arriving in the theater
during each of the 7 time periods of the study.

ICOUNT This is an integer variable used to temporarily hold the
number of divisions arriving during a period i.e.,
ARRIVE (X,Y). It is used as the upper limit for a DO
LOOP.

PERIOD This is a real variable which is dimensioned as an array
with 7 occurrences, 1 occurrence for each of the 7
time periods in the study. Each entry in the array
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reflects for each time period the average number of
divisions arriving in theater.

SI A counter used to accumulate the number of Division
records read from the input file which are to be
included in the calculating of Division strengths.

DDAY An integer variable used to count the number of divis-
ions in theater on D-DAY.

3I, JK, 3L, Various integer variables used as counters and
L3, LK, JC, subscripts in the utility.
3B, KJ, KM,
IB, ICD, 31J

17.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-8 operating system.

17.2.1 SUPPORT SOFTWARE: The utility requires the FORTRAN IV compiler
and the UNIVAC 1100/82 system software for its execution.

17.2.2 1/0 DEVICE REQUIREMENTS: This utility uses one file as input which
is maintained on disk. It will in turn produce an output file which will also be
maintained on disk.

17.3 MAINTENANCE PROCEDURES: The program is maintained by theMPP anal,'•t.

17.3.1 PROGRAMMING CONVENTIONS: The utility is written in FORTRAN
IV and follows FO6R-TAN conventions. The utility is structured to translate the
arrival dates of divisions in-theater from theater cycles (i.e. 4 day periods) to the
appropriate day within the appropriate time period used in the study.

17.3.2 INTERNAL ERROR ROUTINES: There are no explicit error handling
routines written into the utility. As a result the only errors detected by the
system will be identified. These errors must be corrected using system
documentation,
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UNCLAS% F7E•oEa.LXAPL, OF TIE OUTPUT FROM UTILITY COUNT IV!S'•moN,'U tLASSZV,-ED

*- TOTAL NUMBER Of ARRIVING DIVISIONS BY PERIOD.
2? 2 O0 Q a 0
3: AVERAGE NUMBER OF ARRIVING DIVISIONS pY Pr'IOOD

4: 6.062 I.SUO O.O0D a. a)1O .00D O 0.VD) D.000

F: NUmgPE oF US E"'V•zUNS IN THtATER ON !-DAY-
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Figure Il1 • 17.4
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CHAPTER 18

Utility - CONTROL/COMPILER

18.1 DESCRIPTION OF PROCESSING: This program performs computations in
addition to the logic tested read and write statements.

18.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to gather and4 organize data from five input files and produce the CONTROL/XX file. This file
will be used in conjunction with the current ITMID/FINAL file, which was
produced by the earlier ITMID/REC-A utility, as of two input files to the
Equipment Loss Consolidator (ELCON) program which will be subsequentl'
executed.

18.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE 111.18.1. The logic flow followed by the utility is
depicted in FIGURE 111.18.2. The sz'urce code of the utility is listed in FIGURE
111.18.3.

18.1.2.A INPu1T DATA AND DATA BASE: The source of data for this utility
will be provided by a collection of five existing files. Three of the files will have
been automatically produced by other MPP utilities, which must have been
successfully completed prior to the execution of this utility. These three files are
COUNT/DIVISIONS-XX, SCENARIOiXX, and CEM/LOSSES. The remaining two
files, CONTROL/TEMP, and REDARTY/DEGR-XX are manually created by the
user via the system editor. Source document for the CONTROL/TEMP file will be
the previous study's control file; the source document for the REDARTY!DEGR-
XX file will be the LOG REPORT produced by the CEM. Each input file is
discussed below.

o CONTRWL/TEMP - As noted above this file is created manually by the
user, using the previous study's CONTROL file as its' source. This file
will provide to the output file both its form and selected elements of
information such as:

oo run parameters or control data,
oo Number of days in each period,
oo For each of the loss rates specified, the first and the last time period

considered.
oo Inter-theater and intra-theater transportation loss fraction by air, sea

and LOC.
oo For each of the 4 combat postures, the fractional daily loss for each ofthe 22 vulnerability categories.

The remaining records inserted into this file will be zeroed out. These
records will be completed by the utility using data extracted from the
remaining four input files. Figure 111.18. 4 depicts this input data file.

o COUNT/DIVISIONS - This is the second of the five input files to this
utility. It will supply to the utility the number of Blue divisions 'n
theater on a period by period basis. Figure 111.18.5 presents this data
file.
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o SCENARIO/XX - This is the third file to be used by the utility. This
file was produced by the SEARCH/ENGAGEREP utility and denotes for
each of the four postutes, the daily, fractional loss suffered in each of
the 22 vulnerability categories. Figure 11. 18.6 presents an example of
this input data file.

0 REDARTY/DEGR-XX - This is the fourth file to be used by this
utility, This file was created manually by the study analyst using data
supplied by the CEM LOG REPORT on RED LOGISTICS EFFECTIVE-
NESS. From this dat the utility will record the fraction of full
strength Red artillery effectiveness to be applied by time period.
Figure llh.18.7 presents an example of this data file.

0 CEM/LOSS - This is the fifth and final file to be used as input by this
utility. Using this data the utility will record in the output file, one
record for each of the seven time periods in the study detailing within
each record percentage losses per 30 days of the 12 types of equipment
considered in the theater model. Figure 111.18.8 presents an example of
this data file.

Using these five input files the utility simply formats and writes the CONTROL/-
XX file as its output.

18.1.2.B OUTPUT DATA AND DATA FILES: There is only one output file
produced by this utility. It is called the CONTROL/XX file. The file is cataloged
as an element under the current study's program file and will be used as one of the
three input to the ELCON utility. The file uses the exact same format as the
CONTROL/TEMP file that was used as one of the utility's input files. Further,
much of the data that was present in that file was simply copied to this output file
as was discussed earlier. The remaining information contained in this file was
supplied by the other four input files. It sh. 4d be emphasized that no data in this
file is derived; the data is simply re. 'from the input files, organized and written
to this output file by the utility.

The output from this utility wUl consist of eleven record types. The first format
of the first record type will "llow the user to control how the ELCON program
will execute and how its output will be formatted and stored. The subsequent ten
records will provide essential elements of information to the utility. A short
description of these records and their contents are presented in Figure 3.16.9.
Figure 3.16.10 presents an example of the data found in the file. Volume I of the
documentation.

3
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1L.2.C VARIABLE DICTIONARY:

The following section Identifies and defines the variables used by this utility.

VARIABLE NAME DEFINITION

COPY This is a 6 character alphanumeric variable which is
dimensioned as an array with 12 occurrences by the
utility. Data is read from the CONTROL/TEMP input
file in records of 72 bytes into this array. The records
are then immediately written to the output file CON-
TROL/COMPILER

THE This is a 3 character alphanumeric variable which is
used to locate and position the utility to the proper
record within the input file CONTROL/DIVISIONS.
The utility will read post records from the input file
until this variable equals its namesake, i.e. "THE".

DIVS This is an array within the utility dimensioned at 7
occurrences; one occurrence for each of the 7 time
periods used within the study. Data found in this array
reflect the average number of divisions in theater by
time period. This data is read in from the input file
COUNT/DIVISIONS.

ATTACK This is a six character alphanumeric variable which is

used as a check by the utility, similar to the discussed
above. It allows the utility read past unneeded data in
the input file SCENARIO/XX.

DUMMY A six character alphanumeric variable that is used as
an array within the utility. As its name implies it is
simply a DUMMY variable used to read past unwanted
data in the SCENARIO/XX input file.

SCEN A 4 member array used by the utility to store the
fraction of time spent by U.S. forces in each of the
four combat postures. The sum of these four fractions
must equal 1. This data is read from the input file
SCENARIO/XX.

TIME1 - TIME7 These seven variables are used as arrays by the utility
and are each dimensioned with enough occurrences to
hold data for the number of theater cycles in each
time period. Each theater cycle is equal to 4 days.
TIME I for example, reflects the first time period
which has 15 days. Thus TIMEI is dimensioned at 4.
TIME6 reflects a 30 day period and has 8
occurrences. Data found in these arrays is read from
the input file REDARTY/DEGR-XX.
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TOTAL This variable is used as an array by the utility. The
array has seven occurrences; one occurrence for each
of the seven time periods in the study. The value
found in each occurrence of the array is calculated
using the Red Artillery loss figures contained in the
arrays TIMEI through TIME7. Supplied by the RE-
DARTY/IDEGR file using the following schemes;

TOTAL(I) = TIMEI(M) = TIMEI(2) + TIMEI(3) +(TIMEI
(4)*.75)

i TOTAL(2) = (TIME I(4)*.25)+(TIME2(4),.50) +TIME2(1)
÷TIME2(2) .TIME2(3)

TOTAL(3) = (TIME2(4)*.50) + TIME3(I) + TIME3(2)
÷TIME3(3) + TIME3(4) + TIME3(X5) + TIME3(6) +
TIME3(7)

TOTAL(4) = TIME4(l) + TIME4(2) + TIME4(3) + -

TIME4(4) +TIME4(5) + TIME4(6) + TIME4(7) +
(TIME4(8)-.50)

TOTAL(5) = TIME5(l) + TIME5(2) + TIMES(3) +
TIMES(4)+TIME5(5) + TIMES(6) + TIME6(7) +
(TIME4(8)*. 50)

TOTAL(M = TIME6(I) + TIME6(2) + TIME6(3) + TIME6
(4)+ TIME6(5) + TIME6(6) + TIME6(7) + (TIME6($),.,0)

TOTAL(7) = TIME7(l) + TIME7(2) + TIME7(3) +
TIME7(0) +TIME7(5) + TIME7(6) + TIME7(7) +
(TIME6(8)*.50)

The next fraction in the utility is to determine the
daily ammo expenditure or loss rates. This is done by
dividing the seven time period totals by the number of
days in the time periods, i.e. periods I and 2 = 15 days
and periods 3-7 = 30 days.

TEMPI This is a temporary variable used in calculating the
daily ammo expenditure rates.

TEMP2 This variable is used to temporarily hold the values of
the TOTAL array in order that comparisons of TOTAL
can be made to determine the largest ammo expend-
iture period.
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FACT This is an array of seven occurrencesl one for each of
the seven time periods in the itudy. This array is used
to hold the resulting fraction of the division of the
'seven members in the total array by the TEMP2 varia-
ble, which contains the value of the highest TOTAL
value. The resulting values will reflect the Red Artil-
lery degradation factors for each of the seven time
periods.

This variable is used as an array by the utility with 18
occurrences. The zontents of the array will contain
the average 13 day (for the first 2 periods) and ý0 day
(for the remaining periods) for the MIE Weapons :
ifled as being played in the study. As currently struc -
tured for each period only 13 weapons types m"y be
played. If more are to be played the number of fields
the utility reads from the CEM/LOSSES input file must
be increased from 13 to the required number. Further,
if the number of weapon types exceeds 18, the dimen-
sion on the variable CLOSS must be increased.

KK,M,I,N, Various integer variables used as subscripts and looping
limitations within the utility.

NN,3,L,LL,
MM,13,IK,IL,
IMIN,31,3K,

3L,3M,3N,KI,
K3,KL,K,LI,
LJLKLNMI,
MN,N3,NM

18.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIV- operating system.

18.2.1 SUPPORT SOFTWARE: The utility requires the FORTRAN IV
compiler. In addition, the utility requires the facilities of the UNIVAC 1100/82
system.

18.2.2 I/O DEVICES. - This utility uses five input files which reside on disk and
produces an output file which will be maintained on disk.

18.3 MAINTENANCE PROCEDURES: This program is maintained by the
MPP analyst.

18.3.1 PROGRAMMING CONVENTIONS: This utility follows FORTRAN
programming conventions.

18.3.2 INTERNAL ERROR ROUTINES: - There are no explicitly written code
to detect and handle error conditions within the utility. Only errors detected by
the system will be identified.
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CONTROUCOMPILER STRUCTURE
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Figure 111. 18.1
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Figure III. .
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31C*4ft*$THIS PRoGtRAM Ibi WRITTEN IN FO"TRAN TV*

wuC*$***PURPOSC Or RAOQRAM:

oZCS****TiiIS UTILITY IS PESIGNED) TO COLLECT jAT4 FROM IMqrE

V:C*s****UTILITItLS SAMSED AN (SM IN~PUT AND OUTPUT I AND Two *%ARF FLEME~4T IDATAI
Iu:C.,n*$FILES. THE uTILITY USES THIS .jAll To COMPuTE VA-41OUS C..CULATIOS

j I:C*sss*AHD CREATE Tnt CONTROL DATA FILE, WHICH IS STORE) AS AN ELEMENT OF
I.alC*****THE WARP STMuy'S PRCGRArA FILE. THE CONTROL ELEMENT FILE WILL
I3:C*.*S.USE AS INPUT TO THE ELCON.

v ii.:C*::*eTME FOLLOWING UTILITIES PROVIVE INPUT DATA

lbtc**** 1. szy4i.srARCHiltGAGEREP
I~tC**** 2s eZXlTw.CEPl/VATA

Ia:C*e*** 3. RY4T.cFMILOSSES
19 :C*S*** 4.*A RYvT .COuNTIO1Vl IONS,
2;l4C*.*4*THE FOLLJWIHu ELEMENTS IDATA FILLS) OF 1tME viARF STUOlY'S
2IzC0**$**POGRAM, FILE MUST EE CREATED PRIUP THE !XECUTION
?2:C.*.**OF THIS UTILITY:

?3:**S* 1. COKIROL#TEMP
?.RcvCMTYIDEGk-xx

27tC*****I4ARIARLE DICTIONARY
."btC***S*VARIA31LE NAvL DEFINITITON

7'vlC***0CO~lI IHGLOS COPIEV DATA FROM IE'4PORARY CONTRAL 7ILE.
3L:C*****THE USED TO VERIFY PEA0 POSITION 14 6?PRTS DIATAA

!2*.^s***DIVSEI I CONTAINt NUlaER OF D:VISIONS PEP T1ME PERIOD.
!SrC****S&UHMYlIII USED TO rKEAP PA'.I UNw&NTZfl DATA.
34:C*****ATTACK USED 10 VERIFY 0J5 ITiON IN DATA FILE PZSCENARIO.A
!Stc**0***tCEwfI PERCENT Or TIMIC IN EACH POSTuREII.E.ATTACKI.

'6:*S**TIEJI)-TI'C7IiI AMOUNT OF AMmO EAPcLNuTTURES FOR EPCH FOUR DAY
!1:*C THtATEP CYCLE FOR LAC4 TIME PE41ufnlt 1-f.4

fliC**s*CTA 11 TO7t. AMMO ExPENUITUfE PRE TIME PErior'i1-7i.
39:C**t**FACTIII FESULTING RtL. ARTY DESRAuATION FACTOI FOR EACH

I.U*C TIME PEPIO'A-1-1).
QI:C*****TEHF USLD To FINE' hit? HOLL HIGHEST A"NO EXPENDITURE

4- COF THE !EVEN TIPME PL~tTOD!S. -

UltC*****CLOSStlI USED TO STOQL THE CrM LOSS RATE PURCENTS.

4bt: DIMENSION C'Y1IDVY Ž,lVIIT~~hIV~4,IE(I

ab: *SCEN4Ifl

F *C****,*THIS SECTIlO COLLECTS AND MErCPPIC~ flATA FROM THE TL-PROiRY CONTROL
51I:C*****FILE To THE FILE. CUNTROýL FlIE.

C5:1l0 FOkMATfliAt )

51:11!, CONTINUE

Figure 111. 18. 3
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kL ASt1ir I*FLI NVA' Lt.'XCT ELrMtNT NA:LCOltNLdLMPILEP...U~sCLASSIFI

ci:C**i***1H1s SECTICO: REArDS PAT& F'~u4a rZDIV1S1ONS DATA FILE FAO04 .2NQToCOUNTOIVs.

64 co To 4;

flbalr2 FORMAT tl2A6lI.47 l3 ORATR , ('.* ,1f9:C*****..RITE C)1VISIuNS COUNT IN, THE FINAL CONTROL FILE.

7 1:~ iQ t.,I I E tZ2 -i 4 I Dv s iN)m',I

7ee:C****Iid:ADING IN fATA FROM %2SCr'4A4IO 34 PERCEN.T (IF TIiMr 14 EACH POSTURE.

?b6:13 krA019, l..ý',r~v=97 )ATTACK
?7:lr4 FOfRMAT15ISAAF
7b: IrtAATACKetur.*ATTACMIC.O TO 13

K;: r! i' 1 1:1,q2

14:2C,' rC~tMAT INS.')
"9 5 14 CONYINUE

C6:15 CCNIINUE
09: lb 1I1

I :lS C CIN II NUE

V4.:C6****COPYINC AND aQ1TIflG wARFI~tM LOSSýS FROMi IHL IEMPODADY TO THE FINAL CONTROL

09:117 CONlI INUE
Z~o 17 JJ:1I,ý

1%7:17 CONIIP.U[

1'b:Cs**...OMPUT4TION' ON AMMO 'ATA F*UOl PWARFSY%.REVARTY/('EnR
let C TO. D3TAIN 714c RED ARTY (E-.AD1iruN FACTOR.

I 1z:11, CONTIN'uE

1 12: ILALu1,ON:S)1' EL
1 13;1-b VCQM'AT(112X,F7.0J)
1 14:I1 CONTINUL

Figure 111. 18. 3 (Cont)
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klbt. 00'A SS lroYAL I I A t01CI ! MN

lilt TOTALI) :TOT.L11.TIIti too'*
I I t20 COjN I I UE

1lit1? iCO\ZI %N : I

R[ii~itLU I~ IOA I~:OAI)TME I kN
171221 CV\ TII ut

1 .13 COTIU aj4 l~
TOT AL1I 3):TI'k 21Z1I'.Zlj

I .it 22 CONTINUE
IrO ,C iN:5TIC~ll

127 IU ALV Ir I: Ictq.NQ 9 I0 I* ti K

E 1"btZ3 CONTINUL

1762 22 CONTI NUE

0'.31 CON2sIT1NUE

1o: r 3t 2S CNT I :I,?
I A~ L 1d 1 -Ii:T I L 4~ 0 T M1 0 1

1171 C 1rM15 N' 19I
I !6: TrIAL 4 )=TOTL 411P 1N

142127 CONTINuE.

'Iit2 CIN IU
1 1: LC~ 33' ~JL:1, Fgre111.3(o
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173133 1:CN T I NUE
174 - (C 34 K LI , 7

I7b: raCT(KL ):TC-T;%L(KL b/1LMP.'
176:3u CONTINUE

176 22 OMIIX?43

1:~Co*****RraWxP rjo FROCCPILOS'S CrM LO('SEF A'D W&IIING INTO FU'qAL CONTROL rIL!.

193: fPtAflI I I *IC' tNflQ-94 I ILIU1('y ILI I LIM 1121
1P4.3S CUINTINUE

kC4C I 1I,1:;7 eN(q4ICL3!SILJI,LJ=Iflj)

I PS204  FCQ1(AT I I~ r b.? 2
lpyt 00 36, L :1'. 1 .1

101:36 CONTINUE
I Q FFCAOC 1 1,1ý7,LNU~r#I4)ILLCýSSIMI) 'ý ,1t3)

lq4 0C~ 37 h I r 7

'IF AJ4 I1 Is1.-'7 *LNoi L) j I,3

"~3:44 STOPA

Figure 111. 18.3 (Cont)
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UNCLASSIFIEDO*st.XAMPLC OF A CONTROL.TEMP DATA ILE *%*UNCLASSIFIED

I*AO 6S.CONTROL0TLMP
2:TCMPORARY CONTROL PATA FILE WARP P869120EC801
3!: % 200 13 10 0 2 -1
46. 15 15 30 30 30 30 30
5:* 1 2

go. 2 2
7:. 1 2

*63 3 3

10: 5 5
xx: &

12? 7 7
13: 1 4

14. 5 ?
is: .05 .05 .05 .01 .01 0O0 0DO
16: 1 15 .15 .23 .10 .OS .02 .00
1T: .15 .1S .10 .10 .0S .05 .*0
1s' 0.0 0.0 0.o 0.0 0*. 0.0 0D0
is: .0oo .000 .000 .0D0
71: .0oo .0oo .400 .000
21: .coo .000 .1000 .0o
221. .000 .000 .000 .0o0
23' .000 .000 .000 .00024: .000 *OG0 .000 .000

25: .%000 .000 ,000 .00
26? .000 .994. .211 1.666 .222 *111 .6CC .090 .138 .899~ S?4'
27: .224 6691 .6264 .71o .99S .7'4 .359 .807 *644 .921 .100
26: .100 .992 .60O 2.7'.4 *578 .000 *299 9000 *70'. .0M0 2.192
29:?7.*682 3%339 .e66 1.7IS 1%199 .502 .078 .51S 5917 .000 .080
30: .200 2.50? 1.25'. .927 %494 .000 .633 .000 .283 .21'. 1.E09
31: 6.753 3.355 .895 3.O01 1.678 1.78 .SOBS .698 .*SE .000 .0oo
32: .050 .25S .106 .55s .888 .010 .e8e .050 .623 .760 .06'
33: 3*1'2 7?,C0 .533 .850 .973 ,311 6077 S.0S .778 .000 .080
34 *c00 *co.00 *co0 .100 .000 .000 .0 .0 .0 0 0 0
3': .000 .DO0 .0D0 .O .000 .0Do .000
36: onO .00 .00 .00 .Do .000 *Do 00 .00 .00 .00 .00
37: .00 .t0 .00 Sao 1.00 OD0 .000 0 .AD too .00 0 00
35? .00 to0 .00 .00 .00 .00 .0 0 .D00 .D0 .00 Go0 .00
39: .o0 DO0 .00 .00 .0 .00 A00 .00 .00 .00 .00 .00

1 .00 .00 .00 .00 .-00 .00 too 0 .O0 .0 0 .D00 00 .00
41: .00 .00 .00 .o0 &0o *o. 00 .00 .0 .0 000 600 .00

43 :CO.MENTS:
4'.1 THE ABOVE ELEMENT FTLE 'CONTROLITEMP" TS CREATED BY MANUALLY
5.5: EDITTING A PREVIOUS STUDIES CONTROL FILE INTO THE CURRENT

46: WARF STUDY'S PROGRAM FILE IIN THIS EXAMPL.E SECRCTa82WARFP&861.
471 LINES 1-16 MUST BE EOITTED WITH T14E CURRENT STUDY DATA ON
4 a: R.PORTING AS DIRECTED BY THE STUDY DIRECTOR AND TAW TABLES
4.: 4-4 ANO 4-5 Or THE C.CON MANUAL CAA-D-79-39 DATED AUGUST 197.•
so: THESE LINES CONTATN CATA Oil THF ITIME PERIODS. ILIN COOES.
51? 11CFM ITEMS. NRATES TC BE COMPUTED. *DAYS OF IrREPOSTTIONEE
52: STOCK. TYPE OF REPORT, LENGTH OF TIME PERIODSv INTr.RTHEATER
53: LOGISTIC ISEA AND AIR) LOSSES9 AND INTRATHEATER LOGISTIC
54: LOSSES. FOLLOWING IHE COMPLETION OF WARFRAM AND THE CALCUL-
55? ATION OF LOSS RATES FOR THE 22 ARTILLFRY VULNERARILITY
56: CATEGORIES FOR EACH COMBAT POSTURE LINES 25-32 MUST BE FILLED
31: IN WITH THIS DATA TAW TABLE 14-S OF THr ELCON MANUAL MENTIONED
58% ABOVE. THESE LINE NUMBERS MAY CHANGE DUE TO THE AnDITION OR/
59. DELETION OF DATA. THE REMATND•'R OF T41. FILE CURRrNTLY SHOWN
60: WITH ZEROS WILL BE FILLED OUT BY THE EXECUTION OF UTILIT'v
61: '82XQTeCONTROLICOMPILE[Re THIS UTILITY WILL CREAT A NEW
621. CONTROL FILE ELEMENT. WHICH WILL BE USED IN THE EXECUTION
63: OF ELCON- Figure 111.18.4
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UNCLASSIFIED..-:XAMPLE OF TH UFTFROM UTLT ON/0 ISO-*0ONLSSF~

1: TOTAL NUMBER OF ARRIVING DIV ISIONS BY PERIOD.
2: 8 2 fl 0 Ci C) n
3 AVERAGE NUMf3ER OF ARRIVING DIVISIONS C)Y PERIOn).

F! NUMBER OF US rTVISTONS 52. THETERON 0-DAY.

Figure 111. 18.5
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UNCLA$TFrIEr.*. [XAMPLCE OF THE BUTWLT FrmR' UTILITY srARCH/EN0ACErPt' ns*.UNcLA ' pr I

1: TCYCLE: 1 A BLU FACTI!TON I
3: ICYCLE= 3 BLUE FART IT 10 1
3: ICYCLE= 4 BLUE FLA T1. .O;1 N 1

!: :X YCLE ': 5 BLUE r- ADT ITU! 1
6: :CYCLE:= £ .9LUE F A TIT o N 1
7: :C"YCLE= 7 BLUE FAPTITTON 1
a: ICYCLC= a BLUr F•ART IT!ON 1
9: 1'YCLE: 9 BLUE FART.'T ON 1

InV: NCYCLE -: 10 CLUE c A DTIT "'0 1

I I: I.^YCLLE 11 BLUr CAPTIT'CN 1.
1:: ICYCLE: 12 BLUE F ATT'ON 1
13: 1-YCLE:= 13 BLUE rAOT:TICN 1
14: ICYCLE= 14 BLUE PAPTIT7CN :
IS: ICYCLE= 15 BLUE PARTIT:ON I

is : .0
17: .0
is:
is: .0
:0: 24 3.7
t I: n338.2
22: 3S.6

23: 257 U.62 4 : 
Z 2 D a.25•: 

oo0n1!6 : 

.171

7: U12
28: .817
29: 1.CYCLE=z 16 BLUE PAPTITTON 1
30 : ICYCLE: 17 BLUE FAPTITION 1

31: i C .YCL :."= 18 CLUE F A RT1T-ON I
Z2: 1CYCLE= 19 CLUE ;:APTT:ON 1
33: ICYCLE:= 20 BLUE VARTIT'ON 1
14: ICYCLE= 21 BLUE P;A;T1T!ON 1
35: ICYCLE= 22 BLUE CrTAP TTCI T 1
z6: :1 YCCLE= 23 BLUE PAPTITION 1
3 37: .ICYCLE: 24 BLUE 91 APTITTO ! 1
:8: :CYCLLE 25 BLUE FARTITTON 1
39: 'IYCLE: 26 BLUE FARTITION I
4D: XCYCLE: 27 BLUE FART TIT ON 1

41? ErYC LE: 28 BLUE PAPT ITTON 1
"2: I ,"YCLE -29 BLUE F APT N T'ON 1

43: l YC LE = 30 CLUEr FAPTITIO :" I

f. 
4 " 

21 3.9

4S5 33 9.5
'•4: 266.3
47: 30.3
48: 47 E.9
9 q: (664.0

so: 70.7

si: S32 4.4 .352: W 7.0
53: . i09
E:4 .145
F5 : dtin
56: 

.737

57: ICYCLE= 31 BLUE FAqTITION 1

Figure 111. 18.6
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Figure 111.18.7
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UNC A' F IL" .. E. X A PLE .rF TV[ C;TP LT C ATA rPOM Ul'L71Y V'TC :'Lro*ýLA

I:TCOPAPY -CNIFOL rATA FIL b AR~r P'.(i'ýFC
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:2 z

(: 1 2
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1!: 7 7

14 U.15 S i V .02 .00l!: .15 .15 .?5 .10 .0s .02 -00Z•: ,1!• lE .1,1 .10 .0f .V! .05
17: 4S,• 14. 5 5' V 52 U 52.0 SZ.i !2, .0,
Is: O( 11.Us9 . 3;0

19: S .145D5v.0
20: .20V... 1Esr .00 .640
21: 1.1Ul .DEE .1 U5 .840
7 X 01- .055 , .• 4 .1.0L .8UO

- tq ) .. 5 .O O .000 . 44 ; I.i

"7C: .?24 G1 91' .?E,4t Z.714 .999. .744. .3S3• .807 .644 .IZIf .100
'7: .w .9Q *61 .4 57 ? .00V' .2~9 .ut]fl .704 .f)00 2.1232.
2E : 7.v82 3.339 .(EE 1. 7' 1.19S .50? .073 ,SlF .ý97 t1lVP .U80
?9: .?r0 2.s56 7 1..2F I .927 .4Q9 .OOl) . 33 .ON) .?75 .294 1.609
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32: 3.142 7.41-0 .533 BEr .977 .3439 .077 US5O .779 .000 .0O
!.. E 9 .764 .1-1.O ) .95U . A 1 , .19F
34: t4. UL 1.40 DO .00 1O l..V0 24.00 V.Ur 72.00 7.10 .0c t.00 .DO .00
!!: !r.01) 1.40 ,Ul 2.r0 20.00 34.00 F?.U.U Eu.nfO u.0 .1U I -.0L' ..0) . U0
3E: 0. 1r. .9n .UP 2. DO 15.10 24.0U '7.00 21.00 ?.30 .00 7.00 .fO A .0r
,7: s7. o .50 .0O . CUG. .0 I8.0t1 25.00 at) lO .60 .1ift .n o .00 .10
is: 1q.00 .4C .00 . % 5.10 MV13. , .1E, .OO

"9 11.0act .30 .00 4.00 4.00 im.00 3.00 3 .110 . .) 0 4.00 ,PV .00
•0: 17.00 .1D .00 2.M 3.00 7 .13 V. 15,00 1.00 .10 .0r 1,01 .0U .00

Figure I1. 18.9
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CHAPTER 19

UTILITY - FINAL REPORT

19.1 DESCRIPTION OF PROCESSING: This program performs calculations
in addition to the logic tested read and write statements.

19.1.1 PURPOSE/FUNCTIONS: The purpose of this utility is to combine the
three output files from the ELCON program and the one ITMID/FINAL output file
to produce a report on WARF daily attrition rates. Since the output from ELCON
expresses loss rates in 30 day increments computations are performed to
determine the daily rates. The only output from this utility is the printed report
for the combat analyst. The report is not used as input to any other automated
program.

19.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in Figure 111.19.1. The logic flow of the utility is depicted in
Figure 111.19.2. The source code of the utility is listed in Figure 111.19.3.

19.1.2.A INPUT DATA AND DATA BASE: The utility uses four input files, all
cataloged under the current study's program file, in this instance,
SECRET*82WARFPg8. These files are the ITMID/V-INAL, RATES-XX/SEC-l,
RATES-XXIMONTHLY-WOL and RATES-XX/MONTHLY-WL. Each file is
discussed below.

o ITMID/FINAL - This file is produced by the ITMID-REC-A utility. It
details each major item of equipment being analyzed in the study. For
each item it provides the item's code identifier, nomenclature or des-
cription, its CEM type artillery vulnerability/historical class (where
applicable) as well as a period by period summary of the authorized
quantities of this item plus a combat zone by combat zone summary of
the distribution or density of the item throughout the battle area.
Figure 3.19.4 presents the file layout and example of the data for this
file.

o RATES-XX/SEC-I - This file is produced by the ELCON program. It
summarizes for the utility the control information under which the
ELCON program was executed. In addition to a summary for each
major piece of equipment a summary of its loss rates in different per-
iods from a variety of causes. The USACAA document CAA-D-79-3 in
Appendix B presents a complete example of a typical file on pages DI -
D12. Item Y of Appendix B also contains details on this file. The
FINAL/REPORT program will simply read this file and write the
contents out.

It should be noted that the ELCON program discussed in Chapter 2 lias
the option of executing without producing this file. If this is the case,
the FINAL/REPORT program will not execute because it expects the
file to exist. Figure 111.19.5 presents an example of this data file.

o RATES-XX/MONTHLY-WOL - This file details for each major item of
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equipment In the study in-theater monthly losses per WARF set exclud-
ing LOC, depot and inter-theater logistic losses. Figure Il.l19.6
presents the file layout and sample data for this file.

o RATES-XX/MONTHLY-WL - This file details for each major item in the
study total monthly loss rates per WARF set including LOC, depot and
inter-theater logistic losses. Figure 3.19.7 presents the file layout and
example of the data for this file.

19.1.2.B OUTPUT DATA AND DATA FILES: The only output from this utility is
the FINAL/REPORT, This report is a formatted, printed summary of daily loss
rates of the Materiel Postprocessor (MPP) and the ELCON. The report is divided
into two sections. The first section is a replay of the RATES-XX/SEC-I file
which documents the data that was provided to ELCON from the CONTROL-XX
file. It should be noted again that in order for the FINAL/REPORT to run this
RATES-XX/SEC-I file must exist. In other words when ELCON was run, the Print
Indicator field, cols. 31-35, in the Run Parameters Record of the CONTROL-XX
file must not be set to "0".

The second portion of this report will provide for each major item of equipment in
the study a period by period summary of its daily loss rates and quantity authori-
zation levels. This portion of the report assumes the first eight WARF sets used
by the ELCON as specified in the CONTROL-XX file were:

WARF SET PERIOD

I I st 15 Days
2 2nd 15 Days
3 1 st 30 Days
4 2nd 30 Days
5 3rd 30 Days
6 4th 30 Days
7 5th 30 Days
8 6th 30 Days

WARF sets beyond 8 will be ignored. If less than 8 WtRF sets are specified the
remaining periods will be zero.

For each item of equipment in this section of the report three lines of information
are used. The first line details daily loss rates for the item without LOC, depot
and inter-theater logistic losses; the second line details daily loss rates for each
period including shipping losses; the final line denotes the average per period
quantity authorized for this item.

It should be emphasized that loss rates expressed in this report are daily loss rates
rather than monthly loss calculated in the ELCON. To get these daily loss rates
the monthly loss rates are simply divided by 30.

Figure 111.9.8 presents an example of the FINAL/REPORT output.
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19.1.2.C VARIABLE DICTIONARY:

The following section identifies and defines the various variables used in this
utility.

NAME DEFINITION

COPY This variable is used as an arra, by the utility to copy
and format data from the RATES-XX/SEC-l input file
directly to the main output file FINAL-REPORT-XX.

LIN This 6 character alphanumeric variable will contain
the Line Code of the current item under examination.
This line code identifies the item within the system.
This value is read from RATES-XX/MONTHLY-WOL
input file and written directly to the FINAL/REPORT
output file.

NOMEN This 6 character alphanumeric variable is used as an
array in the utility of 5 occurrences. The contents of
the array will contain the 30 character nomenclature
or description of the item of equipment being anal-
yzed. This data will be read from RATES-XX/-
MONTH-LY-WOL input file and written directly to
the FINAL/REPORT-XX output file.

MORATE This is an array with 8 occurrences used by the utility
to hold the monthly attrition rates of the item of
equipment being currently analyzed. This data is read
from the RATES-XX/MONTHLY-WOL.

DAYRAT This is an array of 8 occurrences used by the utility to
store the results of the calculations to translate the
monthly loss rates. This is accomplished by dividing
each MORATE value by 30.

DUMMY An array used to read past data frorn the input file,
ITMID/FINAL,that is not required by the utility.

IQUAN An integer array used by the utility stores the author-
ized quantities of the current item under analysis.
This data is read from the ITMVIID/FINAL input file.

QUAN This is an array used by the utility to store the average
authorized quantities per time period of the study. In
general these values are calculated by dividing the sum
of this consecutive IQUAN values by 2.
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Il,LLL,KI, These various integers are used as subscripts in the
KILIKMLN, utility.
IP,IQ,IR,IT

19.2 OPERATING ENVIRONMENT: This program is implemented on the
EXECUTIVE-8 operating system.

19.2.1 SUPPORT SOFTWARE: This report utility is written in FORTRAN IV
and requires the FORTRAN IV compiler in addition to the UNIVAC 1100/82
system facilities.

19.2.2 1/0 DEVICES: This report utility uses as input several files which reside
on disk. The utility will produce a report first presumably on disk and then routed
to a line printer for final output. Refer to Volume I for the runstream.

19.3 MAINTENANCE PROCEDURES: This program is maintained by the
MPP analyst.

19.3.1 PROGRAMMING CONVENTIONS: The utility is written in FORTRAN
IV and adheres to FORTRAN programming conventions. While this is a report
prograrn, no precautions have been taken to accomodate page breaks or pagenumbering.

19.3.2 INTERNAL ERROR ROUTINES: This report utility has no explicit error
handling facilities. As a result only system detected errors will be identified arid
documented. Reference to system documentation will be required to correct
errors.

I
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FINALIREPORT STRUCTURE

RATES RATES ITMIio

RATES MONMONT- MONTHLY- FINAL
SEc.1 WOL WL

FINAUREPORT

FINALI
REPORTXX

Figure 111.19.1
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PRO GRAM

Cl FINAL/REPORT

INITIALIZE

FALSE DATA TRUE

1 4OR1-I2 RT
READ FORMA

I~~~ OY 1 701.. . . . . . . . . . . K >.. .-. -



f FR

TRITE WRITE uN
WO",KJ DAYRAT(LI)

TA TRUE

END TO

FOR NI-1,8

READ
MORATE(NI)

FOR

KM - 18

DO

DAYRAT(KM)
MORATE(KM)

13o.o/10ooo

FALSE KM

7 TRUE

FUM R I P)

OR LNA1,8
WR ITE

DAY RAT(LN)

END

FALSE

FOR IP-I,l
READ

DUMMY(Ip)

DATA TRUE

END 1 T ~

fOR IQ-1 2 FOR IZ-4,11
READ READ

IQUAN(IQ) IQUAN(ZZ)

Figure 111.19.2 (Cont)IQIAN(3)
IQUAN(l)
"IQUAN(2)/2
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FS

FOR
KF - 1,8

DO

QUAN(KF)

IQUAN( KE)

FALSE KK

TRUE
77

OR IR-1.8
WRITE

QUAN( IR)

FIR

IS - 1,7
DO

DATA TRUE
END 

O

2 10

FOR IT-1.1ý
RE.40

SUMMY IT)

TRUE

FALSE TRUE

7

WRITE
FORMAT
702

Figure 111. 19.2 (Cont)j

55
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UNCLASSIFEO*A*eF1LC NAPE&82NQT ELEMAENT I-A'MCarlNALIRrpoRTe*.ouCLASSIFICO

31CO0000TH4IS PROGRAM4 IS WRITTEN IN FORTRAN Ve

htC****OPURPOSC Or PDOGRA'.:

b:C**$**THTS UTILITY is oEsI6GJED to TAKE THE OUTPUT OFr LCON
9tC*****AND PRODUCE A FINAL REPORT Of WARF DAILY ATRITION RATES.
l0:C***..EACH LIN CODE MILL HAVE THREE LINES Or )ItA. THE FIRST LINE
I1lC*"***wILL HAVE ATTRITION RATES *ITHOUT SHIPPING LOSSES AND 14L
I2tC**s*SSECO4D WITH SHIPPING LOSSES INCLUDED AN3 THE LAST L14C WILL
I13C*****HAVE THE AVFRAGE AUTMERizrD QUANTITY Or THE LI%4 COoE I4
I'.:C.**.*THEATER FOR LACH TIME PERIMD

11:C.****VARIABLE DICTIONARY
16tC*e**eVARIA8LE NAME DEFINITION RU

39tC*****NO NU~iBER O U
ýatcasso.COPY4l! USED TO CP LINE Or UNEFFEcCOE DATA

P~tC****LINLIN CODF
22tC*****%OME~fJ) ~ NOMENCLATURE OF EACH LIN CODE
?3:C**O***MORATEIK1 MONTHLY ATTRITION RATE
?'e:C*****DAYRATfLt DAILY ATTRITION RATE
252C**...CUAN4II AVERAGE AUTwERI?ED TOE QUANTI1Y By PERIOD
?1b1C*****OUmMY1I1 DUMMY RFA0 VARIABLE

29: DIMEMSION ZDPT#I I,DAYRATt8),DUPMTV(12hgQUANtbTiolUANvS5
lot REAL LINvNO"Nt51,MCRATt481

3? 17TO FORMATI11X,v DAILY ATTRITION RATES'il
33:99 READIS,8QIED:9S1 ICOPYV!hI!,121

35: WRITC g7,erlliCCOPY(LLLW,,.LLL1,2T I
36t 130 to 99
37:98 6.RITEI?7071)
18:701 rORHATf9lih3S5X,9DA1LY ATTR7TION P~ATES WITHOUT E WITH LOG LOSSES')
39: ý..RITEt?70?5I
40005S FORPIAT IEo'LXN',.E,'NOMT7NCLAIURE' ,ZSI, '15T195',x, 2NDIS',

% 3: 60 TO 55
414:50 WRITE17,7021
'.5:702 FORMATI IX,'LIN',QV,'N SNCLATUR!E ,2',I t~Syls',tsx, 2NDIS

'.1: 2%bTH301/#///I

% '9: READ( I191 ,101,(ND=9?1LIh INC4ENIKI I KI:1,5 toItORATE AKK ).NVK:,61
* !0:1101 FDRMATjIEA., T~,5Ab~brb.?,11

S2 DO 33 j~j~j=,,
r~:DAYRAT IJJjI1:INORATrIjJJJ II3*0O III0.0

'ý3:30 CONTINUIE

'!S,7C3 FORMATIIX,AA,1X,5Ab,1E, '.p#L',FT.5,l(FI3.5iI

sb: 1ED49,900.7ft0=97)I1ORAtElIiNI:1,SI
S-11900 FORPATI38X PF6.2911

Figure 111. 19.3
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;NCLASSIFIEDe**FILE NAmE :82XQT ELEMENT NAME:FINAL.$REPORT***UNCLAssirIEO

6[0 :4 0 CONTINUE

f1: wRITEf7,7C4)tDAYRATlLN) ,LN=1t8)

62: 70'4 FORmAT (39Xl ' L1',77.5,7(FID.51)
( 3: READI 10,100C,END=97) IDUMMYIIP),IP:1912)
f64:1C030 FORMATIIZA61

f6:1001 FORMAT (217,F17)
67: IQUANf3)=-(IIUAN( 1),IQUAN(2) )/2
6b: 00 80 KF=1,P
69: QUAN(KFI=IUUANIKF)
70:80 CONTINUE
71. w.R17Ej7vI5)lQUANlIR)qIR=1qs)
7e~:715 FORMAT419X,IAVG AUTH THEATER 0TY-,jX,84F9.j,1X)/)
73: 00 60 IS:107 I
74: REAO4 10,1OCC,END097)IDUMMY(IT3,1T1i,12)
75:60 CONTINUE
76:20 CONTINUE
77: GO TO 50
7?8:9? STOP L

figure 111. 19.3 (Cont)
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UNCLASSIFIEOS..E-XA PLE OF THE OUTPUT OF UTILITY rTMIO/REC-A4eeUNCLASSIFIED

1: A03198 AK VEH M218 GM EQ PIA 0 522 T-0 0 1 2 1

2: 54 68 88 58 78 a& as

3: .00 .00 .00 .80 .20
41 .00 .00 .00 .80 -20
5: .00 .00 .00 .80 .20
6: .00 .00 .00 .80 .20
7?' .00 .00 .00 .80 .20
8: .00 .00 .00 .80 .20
9* .00 .00 .00 .75 .25

10: A11752 ADAP TEST CANER# LMI78 01636 30 0 1 2 2

11: 10 16 1i 17 17 17 17

12: .00 .00 .20 .80 .00
11: .00 .00 .20 .80 .00
11i: .00 .00 .20 .80 .00
15- .00 .00 .15 .85 .00
16: .00 .00 .15 .85 .00
17: .00 .00 .35 .65 .00
18: .00 .00 .35 .65 .00
IS: A22496 AIMING CIRCLE M2 W/E 01636 30 0 1 2 3

20: 6615 6693 8820 8823 8823 8823 8'78
21: .25 .25 .50 00 .00
Z2? .25 .25 .50 .00 .00
232 .25 .25 .SO .00 .00
24'. .25 .25 .50 .00 .00
2S: .25 .25 .50 .00 .00
26: .25 .25 SO .00 .00
27: .25 .25 .SO .00 .00
28: A23770 AIR CONO FL/WNDW 60008 01833 30 0 1 2 4

23: 0 0 0 0 0 0 a

32: .00 .00 .00 .00 .00
31: .00 .00 .00 ,00 -00

33: .00 .00 .00 .00 .00

34: .00 .00 .00 .00 .00
35? .00 .00 .00 .00 .00
36: .00 .00 .00 .00 .30

37: A23828 AIR CONO F/WA 9000 STU 01833 30 0 1 2 S

38: 88g 993 998 998 998 998 998
39: .00 .00 .25 .25 .50

40: .00 .00 .25 .25 .50

41: .00 .00 .25 .2S .50
42: .00 .00 .2S .25 0SO

43: .00 .00 .25 .25 .50

85: .00 .00 .25 .25 .50

46: A28044 AIR CONG 18000 BTU 01833 30 0 1 2 647? 53 53 53 55 55 55 55

48: .00 .00 .00 .50 .50
89: .00 .00 .00 .50 .50
SO: .00 .00 .00 .50 .50
81:.* 00 .00O .00 .50 .50
S2: .00 .00 .00 .30 .70
53: .00 .00 .00 .30 .70
54: .00 .00 .00 .30 .70

55 A24318 AIR COND 18000 BTU 01833 30 0 1 2 7

56: 15 25 82 57 63 83 97
57: .00 .00 .25 .75 .00

Figure 111. 19.4

423

II



-r I
I

UN CIL ASSTIFt ED 6-e*0A*PPLE OF RA 'CS- XX tCrc-1 OUTPUT DATA f rCM UT LIT r LCON/3

I: TEMPORARY CONTROL OATA FILE AIpr Pfl5I120EC
2:
3:

6' NPER MXITT II OEM CLASSES UWAROr '1TS
? 7 6 1 10
'I

10? DAYS PER PERIOD
11: 15 is 30 30 30 30 30
121
13:
Ili: FIqST AND LAST PERIOD FOR EACH WARF SET
15: 1 1
is: 2 2
17: 1 2
to: 3 3

20: 5 5
21: 6 I
2;[: 7 7
23: 1 I4

2% : S 7
25 1
26 :

2 r AIR LOSS RATE BY PERIOD
2 a .150 .050 QSD 010 .010 .000 .000

230:

31: SEA LOSS RAT[ IY PERIOD
32, .150 .150 .230 .100 .050 .020 .00O

33:311:

3S: LOD LOSS RATRE UTY PBYRPODRO
35: *s1o .50 .100 .100 5.00 .050 S.oQ

31:

38'
39: AVERAJE LARSE[ UNITS BY PERIZOD
*10: 48.10l S1.50 52.00 52.O01 52.00 52?.00 52.00

%I:Z
42,
13: FRACTION OF FORCE BY POSTURE BY PERIOD
44: ATTACK D FPND N WITHORAW D[f1ACTIVE
.s: .0000 .1i1i .Oslo .1O0o
16: .2SSO .1510 .oO50 .6000
%1: .2000 .1050 .QUSO .84004S: .10130 ,OS'; ZSO . n00 @a()

49: .0050 .OSSO .1400 .8000
sO: .3050 .00o 0 .0000 .6900
SI: .5550 .0000 .OObO .14SO
32:
S33
S11?: ARTY iILLS 1% PER OAY1 BY VULN CLASS BY POSTURE
SS:
56, .000 .19•1 .211 1.66S .222 .111 .196 .090 .138 o891 .s71

57? . .22 .o%91 .26 `1 .71? .1•J .714s .359 .o07 .6411 .921 .100

S`;: .100 .192 .600 2. Tooq .5711 .000 '2`;9 oOOO *?0% -0901 2.112,-
so: 7.682 3.332 .6A68 lo7sc 1.195 .S02 .076 o§1S *S97 o000 460o

7:1 .649 2. .? 1.2511 .3307 .418 .10 .133 .O0O .283 Zoo 1.09
73. 6.753 3.355. .900l .00 1 .00 1.2-9 o400 .600 o260000 70.90

Gs: 6.00 .400 .0001 .000 .080 0 .000 .080 .0S0 .023 .T0 U00

61 :I

70: ARTY SCALNMS FACTORlS B;y pERIO
Ill. .649, ,764l ,80 1.000 .950O . 485; .196

79?
74: CEM KILLS It PT+, 30 D•AYS) BY CLASS 13 Y PC RI 01I
75:

76: ¶0.000 1.400 .000 .000 10.000 24.000 36.000 12.000 1.300
77,

32? 57.000 .1.00 .000 .000 2.000 13.00o zo5o.0 60.000 %.Zo0
)'q:

l 50.O000 .400 .000 2-000 3S.000 23.000 1.000 4.000 .300
J12: 27.00o .5o, .000 -Caon GoODO 1l.O00 2S.PIOo 10.000 .601n

94: 10.000 .300 .000 *.000 ,o.o0 14.000 33.100 3.000 .100
97?

$4: 17.000 .100 .000 2.00 1.000 7.000 IS.000 1.000 .10n,

Figure 111.19.5

d424



UNCLASSIFIED..*EXAMPLE or RATCS-XX/MONTHLV-WOL OUTPUT DATA FROM4 UTILITY ELCON/3

1: A03196 AN WM NM216 ON Ea P14 2.43 3.21 2.85 2.46 3.14 3.11 2.26 3.03 2.85 2.60

3: A14752 ADAP TEST CAMERA LM178 6.041 10.65 9.64 9.79 10.48 10.26 6.08 7.06 10.00 6.47I ~4:1
5: A22496 AIMING CIRCLr M2 W*'E 30.73 40.37 35.56 39.79 49.341 46.76 21.56 16.4 4 42.10 28.ss
7: A23?70 AIR COND FL/WNOU 60000 .00~ .00 .00 .00 .00 .00 .00 .00 .00 .00
6:
9: A23828 AIR COMB F/WA 9000 BTU 1.15 1.77 1.46 1.44 2.141 2.10 .95 .87 1.69 1.31

1 A204AIR COND 16000 BTU .60 .741 .67 .47 .63 .714 .33 .417 *66 .51

itii

Figure Ill. 19.6
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II

UNCLASSIFIEOsoEXAMPLE •F oMC RATE S-XX/MONTHLY-WL OUTPUT DATA FROM eLCON/3

212 A0319• AK VEN "218 ON cO pIA 2.09 9.52 5.94 3&27 11.82 6.57 3.1L 3.31 7.18 4.21

42
3. A14732 AOAP TEST CAMERA LM179 9.70 241.23 18,$3 13.13 17.40 12.S1 9.14 7.0416 I.54l 2.T

5: Q22496 AIMING CIRCLE M2 W/E 37.08 6q.58 43.34 57.60 73.84 96.96 24.38 20.Sl S9.07 33.28

7: A23770 AIR CONO FL/DNOW 60009 .00 .00 .00 .60 .00 .00 *00 .00 .00 .00

92 A238128 AIR CONO F/VA 9000 BTU 1.36 5.25 3.41 1."* 3.13 2.-0 1.06 .94 2.11 1.47
10:

112 A24044 AIR CONO 18000 BTU .71 .87 .79 .62 2.31 00 .37 .*0 1.21 s*o

12:

Figure 111.19-7
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DAIL~ ATTRTTI'T, UATE$

C~eT-RO,. DATA FILE WAEC- r-sa : S1

Nr P fF nA iTI i, 16 1 U 1.1 MCL U tj.; tZ%.
7 2 9 10

OAI 5 U, PERIOD
S5 45 30 30 30 30 30

2 2

3 3

S S
6

, 7

A!., LOSLc RATE fLý PERIOD4
.050 .060 .050 .010 .040 .000 .000

6Crt LOý RAT,: - ,Li 0"

* SO .A CO.,0.i3 .00 .3s .~

LtEA, L) MIOC UTVI

FR.TTTE .A 5 7- FORI; C. U : , O ITI I ~ fi' POFE DH

S0vC ~4i SO c'6 0 . OkSn

1000O .05 .4 iOS ..

25 75 i0 .6 OOý v 20$ F

ART (Io L s. s c. S~ 0 t .4 .A5 ~ IU.

.000 3994 .211 .ti ;222 1 66n 0 t 90 Il :3 A99 .59I

.22N .01~ .2e,4 .14 .97 N 39 F,0 k) ~ 921 .1

Figure 111. 19.8
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C- 2%ý l4 .91 .494 .000. .6.al .400 .rn *7 4 qM

0.44 .!!s al 010 .00* .550 .01 7 0 4

.1 .- ý3 .1U .91J .3., .0117 .OSO .778 " .000

.1r 1;ts % Ml 0 PAIS) £1 CLAS' 1, ByVRICL)

Ov* .0 .00u'.00. tS.0 406 C 0 24 .000 34. .000 7 2 -% .30,0

Y-.v' .9.)o .00v .Ov )0 .000 .40.000, 37.0. C- 00 ýA O .63u0

.(o .0w0 0 .00 5. 0.-0 l3.vOO) 16.0.) *,.000 S506

00.0. (-c) .3.00 :..0 ;C.0 QOO 33S0

17.vl 101 Ov l~rO 2.0)0 3 0 fl vihs Il iwitit AO) i0014 10) tAOI

OA IN N ýlc .Al LI O I5 T5 IiI OG i5730 24)0 3063 DOuW 10~ WIN~j Loa

L~IN, f;.~ Oil rip 0. Fi in lA I S .000 it) .01 0i .*0 .00 .0.i-1 .00

U I .00o10 .0WŽ3 w.) C- u 1vi .00,34 .00Ž? .0 1 0
AVE 01) sq. v S4.0 .9.0 T.1 .0 89.0 63.0 v0o a

AOMAIR COulo Fl ,ooJDU fOVOO U/0 L .00)V0 .0000 .vO0O .0000 0000 .0000 .0-v0

AVE al11 .0 .0 .0 .0 .0 .0 .0

Figure 111. 19.89 (Cont)
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Appendix B

Terms and Abbreviations

APP Ammunition Post Processor - A related group of computer
software programs that is a part of the WARRAMP methodology;
used to compute the expected consumption of ammunition of
selected calibres of a force in a conflict.

CEM Concepts Evaluation Model - A low resolution theater combat
model that simulates the combat between two opponent forces
over a specific period of time producing force results.

COSAGE Combat Sample Generator, a high resolution model that simulates
tactical combat between a red and blue force; a production model
that produces force on force results.

ELCON Equipment Loss Consolidator.

ESD Equivalent Stylized Day of (Wartime) combat between a postured
blue and red force; used to provide an activity comparison
between forces.

HMS Heavy Materiel Supply Units (Companies).

ITMID Item Identification File.

K-KILL A catastrophic kill of the item (target) rendering it incapable of
returning fire or movement and is non-repairable.

LA Lethal area of indirect fire (area type) weapon systems.

LEA Logistics Evaluation Agency.

LIN Line Item Number (Code) - LINCODE.

LOC Lines of Communications.

MIE Major items of equipment.

M-KILL A hit on an item (target) that renders it immobile, but repairable

and capable of returning fire.

ODCSOPS Office of the Deputy Chief of Staff (Army) for Operations.

PK Probability of Kill.

RAM Red Artillery Model.

RTD Returned To Duty; personnel or repaired equip-ment.

B-I



SSPK Single Shot Probability of Kill.

SRC Standard Requirements Code.

TAM Target Acquisition Model.

TOE Table of Organization and Equipment.

TRCONS Theater Rate Consolidation data file.

TRMAP Theater Rate Mapping data file.

TRM Theater Rates Model, used to simulate a theater conflict,
generating stylized combat periods; used to compute ammunition
consumption rates for several weapon - munition combinations.

WARF Wartime Replacement Factors, also known as Wartime Active
replacement factors. Rates of loss or specified periods or time
increments for selected combat materiel items.

WIMP WARF Intermediate Materiel Processor.
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